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Madagascar and Indian Ocean Sipuncula 


by Edward B. Curter and Norma J. Cur.er * 


Résumé. — Une collection de plus de 4000 Sipunculides, représentant 54 espéces apparte- 
nant 4 10 genres, est décrite. Les récoltes furent faites par de nombreux scientifiques lors de diverses 
campagnes océanographiques de 1960 4 1977. La plupart de ces récoltes provicnnent de Madagas- 
car ct des caux cnvironnantes ; quelques-uncs ont ¢té réalisées dans locéan Pacifique Ouest ct 
quelques autres dans des régions intermédiaires. Cing nouvelles espéces sont décrites (Golfingia 
liochros, G. pectinatoida, Phascolion megaethi, Aspidosiphon thomassini ct A. ochrus). Siphonosoma 
carolinense est mis en synonymie de S. cumanense. Phascolion africanum est ramené A une sous- 
espéce de P. strombi. Des commentaires sont faits sur la morphologic de la plupart des espéces, 
et, surtout, des précisions nouvelles importantes sont faites pour Siphonosoma cumanense, Gol- 
fingia misakiana, G. rutilofusca, Aspidosiphon jukestt et Phascolosoma nigrescens. Des obscrvations 
sur la répartition biogéographique des cspéces sont données ; 10 espéces (6 Aspidosiphon, 2 Phas- 
colion, et 2 Thenwiste) provenant d’aires trés différentes de celles d’ow elles étaient connues anté- 
rieurement sont reccnsées. 


Abstract. — A collection of over 4000 sipunculans representing 54 species in 10 gencra is 
described. The collections were made by numerous individuals and ships during the 1960’s and 
early 1970's, most coming from Madagascar and surrounding waters; a few from the western 
Pacific Occan ; and some from intervening regions. Five new species are described (Golfingia 
liochros, G. pectinatoida, Phascolion megaethi, Aspidosiphon thomassini, and A. ochrus). Sipho- 
nosoma carolinense is submerged as a junior synonym of S. cumanense. Phascolion africanum is 
reduced to a subspecies of P. strombi. Morphological commentary is provided on most species 
but significant new information is offered for Siphonosoma cumanense, Golfingia misakiana, G. 
rutilofusca, Aspidostphon jukesii, and Phascolosoma nigrescens. “Zoogeographical observations 
are presented ; ten species (six Asptdostphon, two Phascolion, and two Themiste) are herein reported 
from areas significantly different from their earlier known ranges. 


INTRODUCTION 


The information presented in this paper is based on material collected by numerous 
persons over several years time. The largest single collection was made by Dr. B. A. Tuo- 
MASSIN, Station marine d’Endoume (SME) et Centre d’Océanographie, Marseille, in the 
coral reef complexs of the region of Tuléar (mainly on the “ Grand Récif”’ barrier recf 
and lagoon, off Tuléar) and on the fringing reefs around Nosy Bé, 5.W. and N.W. Madagas- 
car (see THomassin, 1969, 1971, 1973). P. Gatenon (SME) studying samples made by the 
last researcher (BT) on the Tuléar coral reef boulder tracts also contributed some material 
from this region (see GaLeNnon, 1977). Dr. R. Plante (SME) provided us with some subtidal 
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eolleetions m the Nosy Bé area. The remainder of the eolleetions were made during the 
International Indian Ocean Expedition (1963-1964) and proeessed by the Smithsonian 
Oeeanographie Sorting Center (SOSC). These were eolleeted by several vessels (espeeially 
the “ Anton Bruun” and “Te Vega’’) and persons. The funding for the U.S. program 
in biology of the ILOE was provided by the U.S. National Seienee Foundation. 

There is a large body of literature on the Indian Oeean sipuneulan fauna. Haver 
(1975) and the monograph hy Stepuen & Epmonps (1972) eontain these referenees. The 
fauna of Madagasear was most reeently reviewed by Cutter (1965). 

The 54 speetes ineluded im this report, representing 10 of the 14 genera, are listed in 
table 1 along with a notation on their zoogeography. live speeies new to setenee are 
deseribed and named ; three others are deseribed but not named. Complete deseriptions 
of the established speeies are not presented but ean be found in SrepuEn & Epmonps 
(1972). Table 1 shows that nine speeies are represented by more than 100 speeimens, nine 
by 20-100, 14 by 10-19, and 22 hy less than 10 speeimens. Ten of the 46 established speeies 
are reported from regions signifieantly outside their previously known range, while 23 are 
reported from new loealities hut generally within their normal range. Important new 
information is presented for a few speeies where morphologieal studies of numerous speci- 
mens was produetive. 

There is one noteworthy example of how luek, fate, or the stars sometimes plays a role 
in seience. “ Anton Bruun” Sta. 407 J off north-western Madagasear eontained five species 
from four different genera. At first we thought there was some mistake as the gear listed 
from this station was a hand line. After eheeking, it turns out that someone using a hand 
line, hooked a 66 pound head of eoral from 58 m of water and hauled it up ; a partieularly 
fortuatous ineident. The really mteresting feature is the striking similarity between this 
station and one niade on the other side of the oeean on the Coeos- Keeling Islands (Sta. B-5). 
This was in a lagoon off Direetion Island in LO-20 feet of water with large Porites heads. 
Four of the five speeics found at 407 | were also found here. <A seeond Coeos-Keeling 
station (B-3) eontained two of these four (Lithacrosiphon maldivensis and Aspidosiphon 
steenstrupt) and these two are not found anywhere else in these eolleetions. A third species 
(Aspidosiphon ochrus) is a new speeies and found at only two other loealities. The fourth 
speeies eommon to the two areas 1s Cloeostphon aspergillus. 

The biologieal similarity between these two widely spaeed areas is intriguing. The 
apparent absenee of these speeies in the intervening spaee is also curious and the luek of 
finding this one head of eoral eertainly should make all zoogeographers onee again qualify 
their eonelusions with a elear message that what we know is not neeessarily what 1s. 

In the systematies seetion most of Tuomassin’s stations (BT) are from the Tuléar 
and Nosy Bé (Enhalus acoroides seagrass beds) regions or from the Tiahura reef eomplex, 
Moorea Island, Freneh Polynesia t (Moorea BT) ; exeeptions will be noted. P. GaLENoN’s 
(PG) are from the greater Tuléar region aud Pianre’s (RP) are from within 80 km of 
Nosy Bé Island. The IJOE station data is ineluded with eaeh speeies. We have also 
included a few other Paeifie Oeean reeords : eolleetions made by M. A. Cnantock, Univ. 
Southern Cahfornia, Los Angeles, on Eniwetok atoll, Marshall I. 


1. Study done in joint research programm with the Antenne of the Paris Muséum-EPHE of Tahiti, 


in July 1973. 
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Table 1. Species included in this report. (a) 


Symbols for zoogeographical notation: A- These records consistant with 
earlier ones; B- From new localities but previously reported from the Indo-West Pacific; C- Significant exten- 


sions of known range; X- No comparative data. 


Species Number of Number of Zoogeographical Species Number of Number of Zoogeographical 
stations specimens notation (a) stations specimens notation (a) 
SIPUNCULIDAE ASPIDOSIPHONLDAE 
Sipunculus Asptdostphan 
8S. aequabtlis 1 1 A (Asptdostphon s.s.) 
S. indtous 3 A A. elegans 4 15 B 
S. langipaptllosus 4 12 A A. exhaustus 6 17 ie 
S. norvegicus 2. A A. jJukesit 68 $03 B 
8. nudus 1 1 A A. kovaleskti 4 13 B 
S. ttitubans ‘ 7 14 B A. venabulus 7 17 C: 
Stphonosoma A, stnnt 1 5 c 
(Dariosiphon) 63 241 x 
S. cumanense 123 408 B 
(Hespe rostphon) A. angulatus 2 19 c 
S. vastum 4 7 B A. klunaingert 8 16 c 
(Siphonosoma s.s.) A. speculater 8 22 c 
S. australe 6 25 A A, steenstrupti” | 14 A 
GOLFINGIIDAE A, trumeatus i} 3 A 
Golfingta A. ochrus sp. nov. 5 14 x 
(Golfingia s.s.) Litharrostphon 
G. municaudata 2 3 A L. ertstatus 1 1 B 
G. vulgaris 1 1 B L, maldivenats 3 9 
G, itoshros sp. nov. 8 8 x Clecsipiicr 
G. pectinatotda sp, nov. 23 130 x C. aspergiilus 36 420 A 
(Gol fingtella) Centrosiphon 
G. pudica | 6 B Cc. spectes 3 3 x 
(Fisherana) PHASCOLOSOMATIDAE 
G. misakiana 85 535 B Phascotosoma 
(Mitosiphon) (Satonus). 
G. trichoecphala 7 aut B P, peetinatum i] 1 B 
(Phaseotlotdes) (Fhaseolosoma 3.8.) 
G. minuta : ae FP. albolineatum 2 26 B 
G, ruttlofusca 23 te ig P, agassizit 2 ) B 
G. species 3 10 x P, funafutiense 3 21 B 
Phaseolion P, nigrescens 58 180 B 
P. beklemtschevt 1 2 c Pp, ‘pact fteun 18 49 B 
P. pharetratum 6 8 c P, perlucens 1S 37 A 
P. strombt africanum 8 12 B P. seolops 49 227 B 
P. valdivae 1 13 B 
P._megaetht sp. nov. 5 8 x 
P, spectes 1 1 x TOTAL OF SPECIMENS 4 083 
Themiste 
T. lagenforms 2 18 A 
@, lissa 1 c 
T. minor 1 1 B 
TP, robertsont 5 21 c 


Nore AppED IN press : In Cutter, 1979, Mitosiphon and Fisherana are combined into .Apionsoma and 
Phascoloides is changed to Nephasoma. 
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The habitat and eeological position of many of these species will be outlined in more 
detail in fortheoming publications of B. Toomassin !. 

In addition to those persons already named, we are indebted to all the many people 
who made these collections and to the staff of the SOSC for processing much of it. Most 
of this work was done at Duke University Marine Laboratory while on sabbatieal leave 
from Utiea College. The artwork was done by Mr. Henry Iwanicki, Utiea. 


Sipunculus aequibilis Sluiter, 1902 


ILOE Sta. 17, 1 spee. ; 3/21/63 ; 79388’ N, 97908’ I. ; 510 m; Strait of Malacca. 


This single speeimen has 21-23 lougitudinal muscle bands and free nephridia which 
open slightly anterior to the anus between bands 4 and 5, The retractor muscles are slender 
with the ventral pair originating from band 3 and the dorsals from bands 8 and 9. In 
StTeEPnuEN & Epmonps (1972 : 25) the statement is made that the introvert is “... about 
one eighth as long as the trunk’. Siurrer (1902) deseribed this as being one fourth the 
trunk length. This worm has a 55 mm trunk and a 14 mm introvert. 


Distrisurron. — This reeord fits in well with previous ones as a deeper water member 
of this genus. It has been reeorded from the Mediterranean Sea, Gulf of Aden, Laccadive 
Island, Bay of Bengal and Indonesia from depths of 26-1686 m, most being several hundred 
meters. This species appears to be restrieted to deep water and with the cxeeption of the 
Mediterranean Sea reeord is, so far, an Indian Oeean form. 


Sipunculus indicus Peters, 1850 


HIOE Sta. JR-8; 3 spee. ; 12/23/63 ; 13024" 5, 48022’ 5; 1 m; Nosy Beé. 
Tuléar BT Sta. : Port Tuléar; 1 spee. ; 839, 1 spee. Lagoonal bottoms and littoral sand banks. 


The three worms from Sta. JR-8 and the one from Sta. 839 are in good, ‘“ normal” 
eondition and are easily assigned to this taxon. The one from Sta. Port Tuléar had dried 
out at some point and the internal organs were destroyed. It does have 40-41 longitudinal 
musele bands and is plaeed here with some reservation. The fishermen in the Tuléar 
region use this speeies for bait as has been recorded elsewhere (Cutter, 1965). 


Distrisnution. —— This has been previously reeorded from Madagascar as well as from 
neighboring east and south Afriea through the Indian Ocean, the South China Sea, and 
several West Pacifie Islands. It is a shallow water species and a representative of the 
Indo-West Pacific shallow water province. 


1. For these results see : 13. A. Tnomassin (1978), Les peuplements des sédiments coralliens de la région 
de Tuléar (S. W. de Madagascar). Leur insertion dans le contexte cétier indo-pacifique. Thése Doct. és-Sci., 
Univ. Aix-Marseille II, 22 avril 1978, Archives originales du CNRS, n° A.O. 11.581 : 494 p. multigr., 180 tabl., 
209 fig. + Annexe méthodologique : 101 p., Annexe faunistique : 302 p. 
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Sipunculus longipapillosus Murina, 1968 


LLOE Sta. 243B ; L spee. ; 11/28/63; 24954’ N, 61948’ E; 107 m; 5. of Karachi. — Sta. 254B; 2 spee.; 
11/30/63 ; 25935’ N, 57909’ E ; 256 m ; Gulf of Oman, — Sta. 255A ; 1 spec. ; 11/30/63; 25°48’ N, 
57° 07' K; 938m; Gulf of Oman. -- Sta. 261A ; 8 spee. ; 12/01/63 ; 25053" N, 56°53’ FE; 99 m; 
Gulf of Oman. 


This speeies with the girdle of long papillae in the mid-trunk region is quite distinetive. 
These animals with 24-29 longitudinal muscle bands, spindle and fastening muscles, and 
much connective tissue anehoring the gut eoil to the body wall, ranged in trunk length 
from 35-102 mm. The papillated region of the trunk ranged from 30-75 % of the trunk, 
most covering about 50 %. 


Disrripution. — The two previous records of this speeies are from this saine general area, 
the Red Sea at 368 m and the Gulf of Oman at 199 m. This would seem to be a very loea- 
lized species along the edge of the photie zone in the northwestern part of the Indian Ocean. 
However, there is a recent unpublished reeord from the Gulf of Mexieo off Panama City, 


Florida. 


Addendum : Since completing this manuscript, two additional specimens were sent to us by 
Dr. Il. Zigrowius (SME) from the southern Red Sea colleeted during the Suidit Campagne Same- 
rouad N.O. “ Suroit”’ on 30/1/77. The station was at 14944’ N, 42°27’ FE at depths of 350-700 m. 
They are both in good condition and fit the above comments. 


Sipunculus norvegicus Daniclssen, 1868 


HOE Sta. 409E; | spee.; 10/10/64; 16011" S, 43042’ FE; 62 m; NW Majunga, Madagasear. — 
Sta. AB19; 2 spec. ; 3/23/63 ; 8°30" N, 97°58’ E ; 42 m; SW of Sumatra. 


These three worms exhibit the typical 22-24 longitudinal musele bands, nephridia 
opening a little anterior to the anus, and unattached for most of their length. The ventral 
retractor muscles originate from longitudinal musele bands 2-4 and the dorsals from 9-10. 


Disrrisution. — This species is common in cooler waters of the North Atlantic as 
far south as the Carolinas on the western side and West Africa and Cape Verde Islands in 
the east. These records fit in with seattered reports from the Suez Canal, East Afriea 
and Madagascar, over to Indonesian waters, Loyalty Islands and Hawati and suggest it 
is more widely distributed. Most of the records are from 50-1500 meters. 


Sipunculus nudus Linnacus, 1766 


Nosy Bé BT Sta. 557; 1 spee. ; Enhalus acoroides patch. 


This pinkish grey speeimen measured 39 10 mm but had its posterior end ampu- 
tated during collection so is ineomplete. The surfaee shows the typical Sipunculus confi- 
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guration. The eircular muscles are well defined and 33 longitudinal musele bands are 
present. 


Disrripution. —- This is the nearest thing to a cosmopolitan speeies in this genus 
having been reported from shallow subtidal waters in the tropieal and sub tropical areas 
of all the world’s oeeans including the Mediterranean and Red Seas. A single report 
(Hauper, 1975: 55) from the Laceadive Islands at 2 308 m seems out of the norm for this 
species. 


Sipunculus titubans Selenka, de Man & Bulow, 1883 


Tuléar Bt Sta. : 777A, 1 spee.; 788, 1; 790, 1; D30, 1 (damaged). 
Moorea BT Sta, : 19, 2 spee.; 27, 2; 29, 4. 


As Stepuen & Epmonps (1972: 38) point out, this is a confusing speeies. These 
17-50 mm speeiniens have from 24-30 longitudinal musele bands and fit the description 
fairly well. In several, the nephridia are unattached, in one they are attached for about 
1/4 their length, and in one, they are attaehed for |/2 their length as they are deseribed. 
The position of the anus and the nephridiopores varies from both being at the same level, 
to the anus being 2 mm anterior to the nephridiopores. In the animal from Sta. 790 the 
eireular muscles are more prominant than the longitudinal and the worm from Sta. 788 
has a cluster of several large (4 mm long in a 50 mm worm) finger-shaped outgrowths from 
its reetum. 

The eight Pacifie Ocean worms all had 24-25 longitudinal musele bands and eould 
easily be confused with S. norvegicus. 


Distrinution. — This speeies appears in the Caribbean, off the Canary and Cape 
Verde Islands and tropieal West African waters, then off Zanzibar, Madagasear, Siam 
(Thailand), in the Kast China Sea and the Paeifie eoast of Costa Riea. These reeords support 
a eonstruet of a shallow water, tropieal speeies now absent from only the eastern Indian 
Ocean. 


Siphonosoma (Damosiphon) cumanense (Keferstein, 1867) 


Siphonosoma carolinense Fischer, 1928: 138-140; Srerpurn & Epmonps, 1972 : 44-40. 
Siphonosoma novaepommeraniae Wesenberg-Lund, 1959. 


ILOE Sta. : RU-2; 4 spee. ; 8/20/64 ; 25950’ $, 32°55‘ FE; 1m; Inhaea, Mozambique. — ILA 67-32 ; 
1 spec. ; 8/5/67 . 7921 5, 72028’ FE; 1m; Diego Gareia. — HA 67-40; 4 spee. ; 7/10/67 ; 792U' 5, 
72028 FE; 1m; Diego Garcia. 

Nosy Bé RP Sta. : 7, 1 spee.; 10, 2; 12, 1. — BT Sta. : NSB 9, 1 spec. ; 552, 6; seagrass beds. 

Tuléar PG Sta. : many on the outer boulder tracts of reefs. — BT Sta. : a lot, mainly in the sedi- 
ments of the outer boulder tracts, the sandy bottoms of inner pools, the seagrass beds, on 
the barrier reef, few in lagoon bottoms, and in the littoral tidal flats with or without seagrass 
beds and mangrove. 


This collection of 329 worms from a single population (Tuléar stations) provided a 
valuable analytieal base for some troublesome points. As Srepuen & Epmonps (1972 : 44) 
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state : “* The species in this subgroup are remarkably alike aud it is possible that they are 
synonymous.’ Vhey proceeded to reduee six names down to three : S. edule, S. cumanense 
and S. carolinense. The first differing from the others due to a shorter introvert and the 
remaining two differentiated by a differing number of tentacles. The following comments 
are based on an analysis of 306 worms from Tuléar, four from Inhaea, some from Nosy Bé 
(Curter, 1965), and Genouxn’s (1913) from Florida. The measurements taken were 
based on a subset of 45 entire worms ranging in size from 3-230 mm, many others had 
been damaged during the eolleetion proeess and were incomplete. 


Ratio of introvert to trunk length. Of the three species in this subgenus, S. edule report- 
edly has a trunk 8-14 times the length of the introvert, the other two having longer intro- 
verts. The trunks in this group rauged from 1.2-4.7 times the introvert length with a 
wide spread of values through the middle sized worms. Epmonos’ data from my Mada- 
easear worms shows a higher slope with values rangmg from 2.5-7 times the introvert 
length. The table in Srepuen & Epmonps (1972: 47) has an error: it states millimeters 
where it nieans eentimeters in the headings. At any rate, if the S. edule data is true, per- 
haps there is a real differenee as none of these introverts were that short. 

If one eonverts these measurements to determine what pereentage of the total length 
is made up of introvert (ie. if the trunk is 3 times the introvert length then the introvert 
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is 25 % of the total) it becomes obvious that larger worms have proportionately smaller 
introverts (fig. 1). This would appear to be a clear example of allometrie growth (a not 
uneommon biologieal phenomenon) where the trunk grows at a faster rate than the introvert. 

Extrapolating from the data shown in figure 1 it is possible that large S. cumanense 
(over 250 mm trunk) wonld have an introvert small enough to approach the 7-11 % range 
reported for S. edule. The nnanswered question then beeomes : are S. edule only very large 
S. cumanense or S. cumanense with unusually short tntroverts ? 


Tentacle number. S. carolinense differs from S. cumanense aceording to SrepuEN & 
Epmonps (1972: 44} by having 60-80 tentaeles instead of 25-30. In this population we 
found it very diffieult to make an aecurate eount of the tentaeles, espeeially as most had 
retracted introverts. Also, there may be some eonfusion due to the bifureated nature of 
these struetures. We counted the tips, not the bases. The range we found was from 14- 
120, most between 25 and 45 with a spread of values in the middle sized worms. The 
smallest have the fewest and the largest have the most, very few having 60 or more (15- 


20 % of the sample). 


Transverse dissepiments. Supposedly all the speeies of this subgenus have these sheets 
of connective tissue transversing the eoelom. [lowever, this is probably the most variable 
of the variables in these worms. They were not diseernable in all worms, and when present, 
their number, distribution, strength, height, ete. were very different from one worm to the 
next and with no apparent relationship to size or state of eontraction/relaxation. Sometimes 
strong, then weak ; high from the body wall, then low to it; many, then few ; some spread 
over a wide area, then others restrieted to a few short patches. In one 17 mm worm they 
were easicr to see than in a 215 mm worm. Those with undiseernable dissepiments ranged 
in size from 3-110 mm. I suspeet that in the past, other authors with few animals may 
well have overlooked these, and | seriously wonder about the logie of giving sueh a diffi- 
eult and variable trait subgenerie value. Also, S. novaepommeraniae is exaetly like S. cuma- 
nense except it lacks the transverse dissepiments. Wesenperc-Lunp (1959a) says they 
exist in her Mauritius forms of S. novaepommeraniae and even draws them. Ilers then 
should be eonsidered S. cumanense and possibly Fiscur’s (1926) should be here also. 


Nephridia/anus relationship. Measurements were taken and in all eases the nephridia 
were anterior to the anus, from 1/2-7 mm. Again, the smallest have the least distance 
between them and the largest have the most, but in the middle range there is a large spread 
with most showing 1-3 mm spaee between the two openings. 


Retractor origins. In all the specimens the ventral and dorsal retraetor museles came 
from the same anterior/posterior level. 


Anastomosing. The anastomosing of the longitudinal musele bands oeeurred only 
very rarely, perhaps 2-6 times in any one worm and more commonly in worms over 100 mm 
long. As a rule one has to look hard to find any. 


In view of the above diseussion, the minor differences between S. cumanense and S. caro- 
linense, and the overlapping distribution, we suggest that S. carolinense be considered a 
junior synonym of S. curmanense. 
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Disrrinution. — This eommon species has been previously reported from Madagascar, 
East and South Afriea as well as several other Indian Ocean locations up mto the Red 
Sea. Itis found in Indo-China up to Japan and China and down to Australia to New Guinea 
and several West Paerfie Islands. It also oceurs in the western Atlantie from Florida to 
Venezuela. It seems to be absent from the eastern Atlantie and Paeifie. 


Siphonosoma (Hesperosiphon) vastum (Selenka, de Man & Bulow, 1883) 


IIOE Sta. KA-9; 1 spec. ; 11/18/64; 4905’ S, 39014" E; 1m; Mombassa, Kenya. 


Tuléar BT Sta. 751A, 1 spec. — MC Sta. 12; 1 spec. : 8/28/70; 11921’ N, 162922’ E; 1 m; Eniwe- 
tok. — HA 67-40; 4 spee. ; 7/10/67 ; 7021'S, 72028’ FE; 1 m; Diego Garcia. 


In this subgenus there are only three speeies, all having fringes or club-shaped caecae 
on the rectum. The presence of rings of pale introvert hooks and numerous eaceae easily 
distinguish this form. There are four retractor muscles and a posteriorly attached spindle 
musele. Transverse dissepiments are lacking as are contractile vessel villi. The longi- 
tudinal museulature is arranged in 27-28 bands, 


Distrinution. — This shallow water Indo-West Paeifie form has been recorded several 
times from Mauritius through the Indian Ocean, Indonesia, Australia and several West 
Pacific Islands. This is the first reeord from any of these Joeations. 


Siphonosoma (Siphonosoma) australe (Keferstein, 1865) 


Tuléar BT Sta. : 3, 8 spee. ; 5, 9; 7,3; 8,33 9, 2 ; 673, 1 piece with hooks ; littoral tidal flats without 
seagrass beds. 


These 25 worms range in trunk length from 15-120 mm and as they have no dissepiments 
in the body eavily or numerous rectal eaceae, easily fall into this subgenus. The large, 
pointed, spine-like hooks on the introvert and single rectal caecum characterize this well 
known specics. The nature of the fixing musele with three branches shows up very niccly. 


Distrisution. — This is another Indo-West Pacific shallow water speeies having been 
recorded from Durban, Zanzibar, Madagasear, through India to Indonesia, AustraHa, New 
Zealand and a few West Paeifie Islands. 


Golfingia (Golfingia) muricaudata (Southern, 1913) 


IIOE Sta. 369C ; 1 spec. ; 8/17/64 ; 23048’ S$, 37°46’ E ; 2200 m; Mozambique Channel. — Sta. 
370D ; 2 spee. ; 8/18/64 ; 24928’ 5S, 35936" E ; 880 m; Mozambique Channel. 


These animals with four retractors and a short caudal appendage (2 mm in a 15 mm 
worm) are the same as found in the Atlantic Ocean (Cutter, 1973). The worm from Sta. 
369C had its introvert missing, but the others were intact and without hooks. 
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Disrripution. — This deep water speeies has been colleeted at widespread loealities 
in the north Atlantic and Paeifie Oceans including Hudson Bay, from the Atlantie coast 
of South Ameriea and Bouvet Island in the South Atlantic. This record eonfirms its pre- 
senee in this southwest eorner of the Indian Oeean. This is the elosest thing to a bipolar 
speeies in this report as all the records have been outside the 20° north and south latitudes. 
These depths fit into the known vertieal distribution of 450-3000 in. 


Golfingia (Golfingia) vulgaris (de Blainville, 1827) 


IIOE Sta. 392K ; 9/10/64 ; 29°19" 5, 31936’ E; 38 m; off Durban OR, — 391C ; 9/9/64 ; 29°29' 8’ 
31945’ E; 86m; (label confusion at SOSC) 1 specimen. 


This worm shows the typieal pale trunk with light brown pigmentation on both ends, 
mueh of it being eovered with low, flat papillae or skin bodies whieh look like elear spots 
when viewed with transmitted light. Internally the normal arrangement of organs 1s 
found and the introvert hooks measure 80-90 u.m in height. 


Distripution. — This is an East Atlantie-Indian-West Paeifie Oeean speeies with 
its density being highest off Europe and West Afriea and through the Mediterranean with 
oeeasional reports through the Red Sea, Zanzibar but then skipping across to Malaya, 
East China Sea, Singapore, Australia and Japan with an Antaretie and Kurile-Kamehatka 
Treneh reeord also. This is the most southerly record for this area. 


Golfingia (Golfingia) liochros n. sp. 


Golfingia (Golfingia) n. sp. Cutler, 1977. 

IIOE “ Te Vega” Sta. 82 LH 10; 4 spec. ; 11/6/63 ; 9926’ N, 97954’ E; 1m; Thailand. 

Tuléar BT Sta. : 634, 1 spec. ; 654B, 1; 755, 1; 781A, 1; 782, 1; 797, 1; 801, 1. More frequently 
located in the sediments clogging the outer boulder tracts of the barrier reef ; one time sampled 
in a seagrass bed. 


These worms are the same as an unnamed Golfingia (Golfingia) from Mozambique 
partially deseribed in Curter (1977). They have a striking external appearanee : the 
trunk is smooth, slippery white or pink while most of the introvert and posterior end of 
the trunk are covered with densely paeked, uniform sized, spheroid to digitiform, yello- 
wish-orange papillae, giving these regions a granular look (fig. 2). When the introvert 
is retraeted the papillated areas may look somewhat shield-like. The introvert, whieh 
is shorter than the trunk, becomes transparent at the distal end and bears seattered hooks 
measuring 40-120 um along their longest axis. One worm has ils introvert completely 
extended and six tentacular lobes are discernable. The trunk dimensions are 5-19 mm long 
by 0.5-3 mm wide. The variations in eolor of the papillae in these worms may be due 
to different postmortum ehemieal environments. Those eolleeted by the “ Galathea ”’ 
were brown, the Tuléar worins were pale orange and the “ Te Vega’’ worm was off white. 
The smallest one from Sta. 654 has a transparent body wall and the papillae are only slight- 


Fic. 2. — Golfingia liochros n. sp. Whole animal, introvert partially extended. 
(Scale == 2 mm.) 


ly pigmented. This is placed here with some reservations. The hooks follow the same 
trend i.e., those from the “ Galathea ” worm were dark, the Tuléar worms were paler and 
in the “ Te Vega’ worm the hooks were very light colored and almost clear. 

Internally there are four retraetor museles. The ventral pair are three to four times 
the diameter of the dorsals and originate at about the middle of the trunk, while the fincr 
dorsal pair originate half way between the middle of the trunk and the anus. The single 
lobed, tubular nephridia are free from the body wall, one third to one half the length of 
the trunk, and open at the level of the anus. The spindle muscle is present hut not attached 
posteriorly. A single fixing musele is present attaching the third gut eoil to the body 
wall near the origin of the right dorsal retractor musele. No reetal caecum was observed 
but along the contractile vessel, while it is still assoeiated with the retractor museles, are 
a few pale orange bubble-like swellings or vesicles : not villi. A pair of pigmented eyespots 
is present on the brain. 

In this subgenus two species have been described with hooks, tentacles, “‘ normal ” 
retractor muscles, and au Aspidostphon-like shield at both ends of the trunk : G. sanderi 
and G. seutiger. In addition to the different nature of the “ shields” and position of the 
ventral retraetor muscle origin, the well defined hooks not arranged in rows set this form 
apart from these other two. The name liochros was chosen from the Greek meaning smooth- 
skinned. 


The type specimen has been deposited in Muséum national d’Histotre naturelle, Paris. Holo- 
type : Cat. N° ATI-441; BT Station 755 ; “‘ Grand Réeif”, Tuléar, Madagascar. 


Distripution. — “ Galathea” Sta. 214 off Beira, Mozambique, 20°10’S, 35°15’ I. at 
380 min elay, plus these records from Tuléar, Madagasear, and off Thailand. 


Golfingia (Golfingia) pectinatoida n. sp. 


Tuléar BT Sta. : 124, 6 spee. ; 236, 1; 256, 1; 259, 6; 654, 11; 654 B, 1; 751A, 3; 752, 2, 755, 13; 
757, 11; 782, 6; 784, 18; 788, 13; 795, 2; 797, 3; 804, 22; 803, 1; 811, 5; 831, 1; 852,41; 
870, 1; 916, 4. Most of the speeimens were eolleeted in the sediments elogging the outer 
boulder tracts on the barrier reef; others samples are from sediments of the outer reef slope, 
reef flats and enelosed lagoon slope. 


Moorea BT Sta. : 16, 1 spee.; 19, 2. 


Fic, 3. — Golfingta pectinatoida n. sp. External view. (Scale 


\ 
IE Ln 


Fie, 4, — Golfingta pectinatoida n. sp. + A, tentacles and tip of introvert; B, introvert hook 
{scale = 10 um). 


— 953 — 


The trunk and most of the introvert are uniformly covered with large, low, oval, 
blister-like papillae. The size of these are directly related to the size of the animal. Their 
density is low enough so that the bordcrs are not i contact with their nearest neighbors. 
The epidermis of many animals ts rugose and loose appearing, often with wavy, zig-zag 
lines reminiscent of G. catharinae (fig. 3), The overall color ranges from white through 
tan to pinkish tan, most being a very pale tan. The length of the trunk ranges from 4- 


Vic. 5. — Golfingia pectinatoida n. sp. Internal view. 
ic == intestinal coil; Idr == left dorsal retractor; n = nephridium , r = rectum ; 
ryr == right venteal retractor; vne = ventral nerve cord, 


— 954 — 


21 mm in this population. The diameter is usually 2-3 min while the introvert is usually 
4.5-2 times the length of the trunk. Normal Golfingia tentacles are present. In one worm 
with a 15 mm trunk and 25 mm introvert, there are 24-28 shart tentacles present (fig. 4A). 

Colorless hooks, measuring 25-30 um in height are arranged in several rows (30 rows 
in the above worm) heeoming seattered posteriorly. They are sharply beut with 4-6 (most 
have 5) spinelets al the hase (fig. 4B). 

Internally, the four slender retractor muscles originate in the first quarter of the trunk 
with the ventral pair anterior to the darsal (fig. 5) in an atypical fashion. The use of dorsal 
and ventral here is perhaps misleading as both pairs originate quite close to the ventral 
nerve cord and the actual difference between the two is slight. The long, Tree nephridia 
have a short secondary lobe anterior lo the nephridiopore which itself may be lacated near 
the level of the ventral retractor muscle origins or anterior to this point. The anus is 
posterior to the nephridiopore im the region of the retractor origins. The intestine is nol 
anchored hy a spindle musele ar fixing muscles. While most af these were Tree living in 
the sediment, a few were inhabitmg empty gastropod shells. 

The other members of this subgenus which have haoks, normal tentacles, uo Aspi- 
dosiphon-like shields, and a rugose wrinkled epidermis are G. mutabidle and G. rugosa. 
The nature of the retractor origins, uephridia, papillae, aud looks with spinelets easily 
(distinguish this speeies from those two. The similarity of this species to those in the subge- 
uera Mitosiphon and Fishkerana (spinclets on hooks and bilobed nephridia) is interesting. 
The absence of a posteriorly attached spindle musele in this species clearly separates these 
groups. Whether ar not that particular character deserves such heavy weighting may 
he debatable. Perhaps this set of characters (bitahbed uephridia, four thin retractor museles, 
and spinelets on hooks) that we see in this form and in others such as G. misakiana [hes pera, 
G. murinae, and Phascolosoma pectinata is simply an example of convergent cvolution. 
It would be iuteresting to know rf there was any adaptive value to spinelets on the hooks. 

[xcept for the tentacles and longitudinal musculature, this species is strikingly simular 
to P, pectinata, lence its name. 


The type specimen has been deposited in Muséum national d’ Histoire naturelle, Paris. —Llolo- 
type : Cat. n° At-409; BT Station 801; “ Grand Réeif”, Tuléar, Madagasear. Paratype : Cat. 
n° AH-410; BT Station 757; “‘ Grand Réel”, Tuléar, Madagascar. 


Golfingia (Golfingiella) pudica (Selenka, 1885) 


HIOE Sta. 371F : 6 spee. ; 8/19/64 ; 24946" 5, 35920" Fs 1382 m; Mozambique Channel. 


These representatives of this uncommon and ill defined speeies are all small (2-12 mo 
trunks) and not in particularly good condition, As these speeintens have the spindle 
muscle attached posteriorly, we are in agreement with Wesennerc-Lunp (19594) and place 
them in this subgenus (see Curter & Murra, 1977). 

The skin is loose fitting, thin, and pale brown/grey. In some it is wrinkled and exhi- 
hits transverse grooves. Numerous flat, pale papillae cover the surface. The introvert 
is a little longer than the trunk and hears rows of thin, pale, unidentate hooks 25-30 wm 


— 955 — 


high. Soine of these hooks exhibit 3-4 basal plates at the anterior margin that appear 
oecasionally like the start of spinelets. 

The Tour thin retractor museles have the normal arrangement, the ventral pair origi- 
nating near the middle of the trunk and the dorsal patr originating more anteriorly, about 
half way between the ventrals and the neplridia. Phe short, single-lobed nephridia open 
at the same level as the anus and hang free in the coelomie cavity. A pair of evespots 
is present. 

The original deseription of this species by SeLenka is woelully bricf and inadequate. 
Ife compared it to G. vulgaris but did not provide a real deseription nor any helpful figures 
(see Stepuen & Epmonps, 1972: 104). Also, it is very similar to Golfingia (Fisherana) 
capitata and without an accurate grasp of the tentaeular arrangement a G. capitata would 
key out to G. pudica. 1t might also he noted that this species co-oceurs here along with 
elspidosiphon sinni (the only reeord for this speeies from this region). .L. stmt co-oceurs 
with G. capitata off eastern United States. Therefore, these specimens are assigned to 
this taxon with reservations. 


Distrinution. - The three previous reeords are from fairly cool, sublittoral water 
off Antaretica, Kerguclan sland, and Mauritius, so Uus is an additional record of an appa- 
rently southern ocean form. 


Golfingia (Mitosiphon} misakiana (lkeda, 1904) 


HOE Sta. JR 38-1: | spec. : 1/20/64; 13024" 5, 48°18 Es Lm; Nosy Bé. — Sta, RU 2422.5 spee. : 
11/14/64 ; 04°05 8, 39040" Ey Tm: Mombassa. 

Nosy Bé RP Sta. : 4, 8 spee. — BT Sta. : 556, | spee.; 557, 2. Knhulus acoroides seagrass beds. 

Tuléar BT Sta. : Many, mainly in the medium and coarse sands on the ceefs and lagoonal bottoms. 

Moorea BT Sta. : 27, 12 spee.; 29, [15 53, 4. 


These 535 specimens make this troublesome species the most common form in these 
collections, The Golfingia trichocephula/misaktana/hespera complex is one of the less 
elear corners of sipuneulan systematics at this point. They have been discussed by a few 
authors (e.g. Cutter, 1973; Amon, 1975) and more will be soon fortheoming. The basic 
distinction has been that G. trichocephala taeks hooks while the other two have hooks. The 
alleged dilferenees between G. misakiana and G, hespera arc thought to be papillae and/or 
number of accessary spinelets on the base of the hook. We found that most hooks im these 
specimens had from 4-6 spinelets. A review of this controversy will appear im Currier 
(1979). This subgenus has been redefined because of the recent discovery that at least 
two species have the tentaeles dorsal to the mouth (fig. 6). 

It is very diffieult to determine the presence of hooks if the imtrovert is not everted 
sulliciently as the introvert is more than eight times the trunk length and very thin (less 
than 0.4 mm). Also the area that bears the 25-35 rows of hooks is very short (only the 
distal 2-4 %), and as the hooks are very sinall (15-25 wnt) and transparent, There are in, 
this collection a few which have hooks showing but most do not. If the distal end of 
the introvert has been torn in the collecting process, no hooks will be found. 
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Fic. 6. — Golfingia misaktana. Esophagus {e} protruding through mouth ventral to tentacular crown (tc). 
(Scanning clectron micrograph 200 x.) 


After prolonged consideration, we have decided to name these G. misakiana. The 
opacity and color of the body wall varies with the size as does the nature of the posterior 
papillae. All of these have some round papillae on the trunk, eoneentrated at the posterior 
end. It is still our opinion that Fiscner’s G. hespera represent the larger, older part of this 
population with more opaque skin, larger papillae, and a larger numbcr of spinelets on the 
hook and is, therefore, a junior synonym. <A parallel situation is diseussed in Bertscu 
(4976) with respect to radular tecth in opisthobranch gastropods and how older taxonomic 
groups turn out to be little more than size eategories which are later synonomized as resear- 
ehers eollect intermediate forms. 


Disrripution. —— There are published records of this species from Japan, California, 
Peru, Brazil and Western Australia. These new reeords from Madagasear, Mombassa, 
and French Polynesia suggest a circumtropical pattern. 


Golfingia (Mitosiphon) trichocephala (Sluiter, 1902) 


IIOE Sta. 210B ; 75 spec. ; 11/16/63 ; 21°08’ N, 69°48’ E ; 35 m; Arabian Sea. —Sta. 391F ; 1 spec. 
(poor condition) ; 9/9/64 ; 20°26' 5, 31946’ I); 77 m; Durban. 

Nosy Bé RP Sta. : 3, 2 spec. ; 5, 7; 8, 1; 9, 4; 11, 22; 13, 4. 

Tuléar BT Sta. : Many, mainly in the medium and fine sands on the reefs, the lagoonal bottoms 
and also the littoral tidal flats with seagrass beds. 
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When Sturren first deseribed this speeies he overlooked some important features 
(bilobed nephridia and four retractors}, so that upon re-examination of the type material 
a redescription was called for (Curren, 1967; 1973). At that time G. lenuissima and 
G. longirostris (Wresunpenc-Lunp, 1959b) were eousidered to be junior synonyms of this 
species. A lengthy discussion of the complex of related species (ineluding G. hespera and 
G, misakiana) was presented. 

When we began working with this colleetion, it was thought they were all G. tricho- 
cephala but when we found hooks on some, doubt began to enter and we thought we should 
eonsider them all G. misakiana. After lengthy eonsideration of much data it was deeided 
to reeognize two specics : G. misakiana (with hooks, tentaeles, and spheroid papillae on the 
posterior end of the trunk) and G. trichocephala (laeking hooks, tentacles, and trunk papillae). 
The internal anatomy, general form, and size are practieatly identical. They are generally 
3-8 mm long with introverts 8-10 times the trunk length (Curien, 1973, has a eomplete 
deseription), 

We believe we have seen the distal trp of the introvert and find only small papillae. 
There is still the possibility that none was completcly extended so tentacles could be over- 
looked, but we are unable to demonstrate any. The very long, thin nature of the intro- 
vert makes it susceptible to damage and the torn end is deeeptive. 

It is difficult to envision how these two forms eoexist so closely together. We thought 
perlaps an examination of gut contents would demonstrate a different food preferenee 
(different niehe parameter) as one has tentaeles and hooks, but this was not produetive. 
We analyzed their sipuneulan neighbors in the Tuléar area — with which other speeies do 
they live — but again can see no signifieant differenees. G. trichocephala seems to be found 
by itself more often [22 verses 10 stations) and does not eo-oeeur with quite as many other 
speeies (10 verses 14). They were found living at the same station 11 times (out of 87). 
They both oeeur most often with Siphonosoma cumanense and Aspidosiphon thomassini 
(this latter is remarkably similar in size and shape). 

Whether or not earlier authors had “ pure” eolleetions or a mixture of these two 
species is uncertain. H the introvert is not completely out and one does not look very 
elosely for the papillae, some G. misakiana eould easily be overlooked and ealled G. tri- 
chocephala. It is also possible that G. lenuissima is G. misakiana in which hooks were not 
seen (eompare figures of papillae in Wrsenperc-Lunp, 19595, and Amor, 1975). 


Distripution. — Previous reports from off Indonesia, South and West Afriea, and 
southeastern United States all from shallow, warm water are now supplemented by these 
from Madagasear and the Arabian Sea. Unpublished reeords from the Gulf of Mexico, 
Australia, Coral and Tasinan Seas, and Singapore suggest a eireumtropieal species. 


Golfingia (Phascoloides) minuta (Keferstein, 1853) 
ILOE Sta. 3905 ; 59 spee. ; 9/9/64 ; 29935’ S, 31°42’ E ; 188 m; Durban. 


The trunk length in this eolleetion measnres 1.5 to 12 mm and all are 1 mm or less 
in diameter. The largest worm has seattered hooks measuring 25-32 wm high. 
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Distrrnution. — This common Atlantie Occan species has been often reeorded from 
eold waters in both north (up to 70° N) and, less often, south Atlantie. It also occurs in 
the Mediterranean, two reeords from the northwest Pacific, and one from Chile. One 
earlier reeord, also fron: the Durban area, is the only other Indian Ocean reeord. It 1s 
interesting to speeulate about its dispersal into the Paeific via a northern Aretie and sou- 
Lhern route, and into the Indian Ocean via a southerly route. 


Golfingia (Phascoloides) rutilofusca (Fiseher, 1916) 


Golfingia sp. Stephen & Cutler, [965 : 115. 


HOE Sta. 221A; 1 spee.; 11/18/63 ; 22932’ N, 68°06" E; 58 m; Arabian Sea, NW Bombay. — 
230B ; 1 spee. : 11/20/68 ; 28°31" N, 66°55" EF; 88m; Arabian Sea. 391F ; 7 spee. ; 9/9/64 ; 
29026’ S, 31°46’ E; 77m; Durban. — 39111; 1 spec. : 9/9/64; 29021 8, 31°35! Ey 57 in; Durban. 
— 392K ; 7 spec. ; 9/10/64; 29919’ 5, 31936’ Es 38m ; off Durban OR 391C 9/9/64 ; 29°29" 5, 
31° 45' E; 86m; (label confusion at SOSC). — 408A ; 1 spee. : 10/15/64 ; 16943" $, 48°43" E ; 
60 m; NW Majunga, Madagascar. — 4091; 1 spec. ; 10/19/64; 16903’ 5, 44009’ FE; 25m; 
NW Majunga, Madagascar. 

Nosy Bé RP Sta. : 1, 2 spee. 

Tuléar BT Sta. : D10, | spec. ; 113, 1; D29, 1; Dd7, 3: 193, 1; 620, 3; 621, 3; 622, 14; 633, 2; 
728, 2; 766, 1; 7741, 2; 779, 6; 810, 2; 813, 1. Frequent im sediments (medinm sands to 
clay) of lagoon or enclosed lagoon bottoms. 


This sample of 66 worms varying m trunk length from 2-15 mm is espeeially important 
for three reasons : the information it gives us about the variable nature of the posterior 
end of the trunk, the first view of its unique tentacular arrangement, and the resolution 
of the issue of the spindle musele raised in the literature (see SrepueN & EpMonps, 1972:155), 

Fiscnen’s original description of this form was based on «many » specimens from 1362 in 
off Zanzibar. Ile plaeed it in the genus slspidestphon beeause of the shield like nature 
of the posterior end which he figured (Fiscner, 1922) as very coarsely grooved with a defi- 
nite apex. This is now elearly seen to be dependeiut on the state of eontraction/relaxation 
of the body wall at the time of fixation, A wide range of conditions ts found from: smooth 
and rounded to grooved and pointed (fig. 7a and 7b). The majority are more rounded than 
pointed. Fiscner obviously had very strongly eontraeted worms. 

Fiscnen’s comments on the number of tentacles and length of introvert suggest to 
us he had uo speeimen with eompletely extended introverts. In this eollection the intro- 
verts are five Lo six times the trunk length and several show approximately 30 unique 
tentacles (fig. 8a and 8b). They are slender, unbrauehed and eome from a pad-like zone 
along the dorsal side of the tip of the introverl, somewhat like the « fingerprint » portion 
of a finger. The mouth is at the distal tip with a few tentacles around it. This arrange- 
ment is uulike any other known sipunenlan. Hooks are absent. 

The coloration is not always a uniform red but sometimes has a blotehed appearance, 
espeeially in the larger animals patches of yellowish-white are present (fig. 9). Also, the 
distal half of the introvert gradually looses all pignientation. Tt is still a very striking 
worm, 

Internally, the two retraetor museles attach in the last fifth of the trunk and the free 
nephridia open anterior Lo the anus. The gut is not formed into a ught, regular eoil as 


Vic. 7. — Golfingia rutilofusea : A, velaxed, rounded posterior end of trunk ; 
B, contracted, pointed posterior end of trunk. (Seale 2 mui.) 


Fie. 8, — Golfingia rutilofusea. Teutacular region :; A, side view ; B, dorsal view. 
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Mic. Yo — Golfingia rutilofusca. Whole worm. 
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in most Golfingia but is loosely coiled and the whole mass is free to move. The oesophagus 
remains attached to the retractors for a considerable distanee so when the introvert is 
extended, the front end of the coil is near the anterior end of the trunk. Tlowever, when 
the retractor museles are contraeted, this region of the gut coil is pulled baek to almost the 
posterior end of the trunk. No evidence of a spindle musele is present. A well defined 
wing musele anehors the anal region of the reetum to the body wall. 


Distripution, — The three earlier records ol this species come from Durban, Mozam- 
bique, and Zanzibar at depths from 57-1562 m. This is the first fron. Madagascar or 
India and the first from sueh shallow water. 


Golfingia (Phascoloides) sp. 


TIOK Sta. JR 38-10; 6 spec. ; 1/20/64 ; 13°24’ §, 48018’ E; 1 m; Nosy Bé, stones and mud. — 
JR 33-45 ; 3 spec. ; 1/15/64 ; 13926’ §, 48023’ FE; 1 m; Nosy Bé, under intertidal rocks. 


Tuléar BT Sta. : 843B, 1 spec. 


All of these specimens are less than 5 mm long and probably juvenile forms of some 
member of this subgenus. It is tempting to assign a name to them, but they are simply 
too nondiseript for us to do so. They are similar to both G. minuta and G. pellucida in 
many ways. 


Phaseolion beklemischevi Murina, 1964 


TIOE Sta. 3871F ; 2 spec. ; 8/18/64; 24946" 5, 35018" F110 m: off southern Mozambique. 


These are small, transpareit worins lacking holdfasts but bearing round, flat papillae. 
The sharp hooks are strongly bent and in the smallest one (trunk plus introvert measures 
2 mm), the trunk was about twice the length of the introvert. The larger one (5 min) 
had been taken from a gastropod shell. The two retraetor museles originate from very 
near the posterior end. 


Distrinution. — The only other record of this form is the original description fromm 
the southern Mediterranean Sea so this is a significant extension of its known range. 


Phascolion megaethi n. sp. 


Tuléar BT Sta. : 64, 2 spec. ; 788, 1; 790, 1; 801, 2; 803, 2. More frequently in the sediments clog- 
ging the outer boulder tract ; accidently in a sand dune of the reef inner slope in the lagoon. 


These eight worms from five stations range in size from 4-12 mm. Most are from 
gastropod shells. The trunk is pale and smooth with large, dark red-brown, mammi- 
form papillae (100-150 wm in height) around the anterior end of the trunk which at first 
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1 mm); B, anterior end of trunk. 


A, external view (scale 


Fic, 10. — Phascolion megaethi un. sp. : 


ee 


¥ro. 11-12. — Phascolion megaetht uv. sp. : 11, holdfasts on posterior tip of trunk (scale = 0.5 mm) ; 12, retrac- 
tor origins near posterior ip. DR <= dorsal retractor; VNC = ventral nerve cord; VR = ventral 
retractor. 


glance resembles an .tspidosiphon shield (fig. 10). Holdfasts are few and small, single pointed, 
triangular structures restricted to the posterior end of the trunk (fig. LL). On one large 
specimen they are arranged in Lwo rows around the narrowed posterior tip, in olhers they 
are scattered. The introvert bears few, scatlered. short, blunt hooks (30-35 wm in height). 
There are fewer than 15 tentacles present. 

Internally the two retraclor muscles originate near one another, eaeh from a single 
root, but in an unusual fashion. The ventral muscle is about one half the diameter of the 
dorsal and originates slightly behind the dorsal (fig. 12). The intestine has the normal, 
loose Phascolion loops and no apparent coils. 

There are several species in this genus with two retractors, adhesive papillae and hooks. 
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P. heteropapillosum is similar externally but the fewer number of tentacles, darker papillae 
at the anterior end of the trunk, the holdfasts with a single tooth, and the nature of retractor 
musele origins sets this species apart. The name refers to the large red-brown nature of 
the papillae around the anterior end of the trunk. 


The type material has been deposited in the Muséum national d'Histoire naturelle, Paris. 
Holotype: Cat. n° AJ1-412 ; BT Sta. 788; “ Grand Récif’”, Tuléar. Paratype: Cat. n® AH-413 ; 
BT Sta. 790; “‘ Grand Réeif”, Tuléar. 


Phascolion pharetratum Sluiter, 1902 


Tuléar BT Sta. : 228, 1 spec. ; 240, 3; 654B, 1: 744, 1: 843, 2. In coarse sediments of the reef 
front. 


These animals were taken from gastropod shells and belong to this uncommon species 
on the basis of their peeuliar, numerous, large, bent, dull, dark brown hooks and absence 
of holdfasts. At the base of the introvert of one speeimen is a thick colony of entoproets. 
There are also colorless mammiform papillae around the introvert base and filamentous 
tentacles are visible on the worm from Sta. 228. The midtrunk region is smooth and almost 
transparent. The two retractor museles of unequal size originate well in frout of the poste- 


rior end. 


Disrripution. — These records are the first since its original deseription from the 
other side of this oeean off Malaya. 


Phascolion strombi africanum (Fischer, 1923) 


Phascolion africanum Fiseher, 1923 : 5; Wrsensurc-Lunp, 1963 : 154-135, 


Tuléar BT Sta. : Ad, 1 spee.; 62, 2; 63, 4; 91, 1; 630, 1; 737, 1; 889, 1; 906, 1. ln medium 


and fine sands of sand banks on reef or of the lagoon (inner reef slope, lagoonal bottoms). 


Phascolion africanum (Fischer, 1923) was deseribed from a single specimen. The only 
other report was WrsenBerc-Lunp (1963) from three damaged speetmens. These 12 animals 
give evidence which strongly suggests the wisdom of reducing this taxon to subspecies 
rank as the differences from P. strombi are very shght. It seems logical to consider this 
a geographically isolated population which has deviated somewhat from the main stoek. 

The distinction made in Srepuen & Evmonns (1972) eenters on P. strombi’s hold- 
fasts having one or more teeth while P. africanum supposedly lacks these points on the 
holdfasts. While it is true that most are semiecireular or U-shaped, a few do have distinet 
points or teeth on them. The smallest animals (about 2-3 mm) have papillae which have 
not yet developed the chitinized rims or borders. It seems evident from other collections 
also, that the nature of these papillae varies according to age and microhabitat. Hywve- 
BERG-Kirstensen (1975) has also suggested that they may not be, in faet, attachment 
papillae (holdfasts) but rather serve an internal housekeeping/eleaning funetion. 
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The ‘hooks measure 50-70 um high and there are about 40 tentacles on the larger 
worms. The two retractor museles originate near the posterior end, the thinner ventral 
one being a little behind the larger dorsal musele. In the one from Sta. 889, there is a 
teudeney for the longitudinal museles to divide into separate bands at the anterior end of 
the trunk as is sometimes noted in larger Asptdosiphon (Aspidosiphon). 


Disrrisution. —— The previous reeords of this form eome from off Cape Provinee, 
South Afriea, so this eoustitutes a slight extension of its range. 


Phascolion valdivae Fiseher, 1916 


TIOE Sta. 3908 ; 13 spec. ; 9/9/64 ; 29°35’ 5, 31942’ EF; 138 m; off Durban. 


These worms, whose size range is 7-25 mm, fit Fiscuer’s deseription fairly well. The 
tall, slender, spinelike hooks measure 80-95 um. There are two introverts in the sample, 
unattached to any trunk, which looked similar but the hooks on these were only 50-70 um 
high. They may have eome from smaller worms. These animals were thin-walled, semi- 
transparent, and eame from seaphopod shells. One had a commensal polyehaete with it. 

The intestine is not loosely looped as in many Phascolion but is in a well defined eoil. 
The holdfasts do not have a pigmented ehitinous rim but are ecireular/oval and flat, some 
having a elear, thiekened border. The nephridium is short and attached for most of its 
length, not free as Fiscuer notes. The single retraetor musele has a broad origin which 
is hifureated. 


Disrrinution. — The sole other report of this species eomes from St. Paul’s Island 
from a seaphopod shell at 158 m, so this species seems to he a southern Indian Ocean form 
so far, 


Phascolion n. sp. 


IIOE Sta, JR-2; 1 spectinen from gastropod shell ; 12/28/63 ; 15°26’ N, 48923’ E; lm; Nosy Bé, 
Madagascar. 


This single speeimen has a trunk measuring about 15 x 5 nim and the introvert is 
completely retracted. The epidermis is semi-transparent and colorless except for the ante- 
rior quarter where it beeomes thieker, more heavily papillated, opaque, and white. Large 
papillae are present and more eoneentrated anteriorly, but chitinized holdfasts (adhesive 
or attaehment papillae) are laeking. Also lacking are introvert hooks, but normal ten- 
taeles are present. 

Internally the gut is thrown into loops but no eoils, fixing museles hold this in place. 
The nephridium is about 1/3 the trunk length, fragile, and partially attached, opening 
posterior to the anus. The dorsal retraetor musele originates at the left side of the ventral 
nerve cord anterior to its termination, and from three roots. The ventral is 1/5 to 1/6 
the size of the dorsal and originates 2 mm posterior to the origin of the dorsal. 
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In this genus there are only three speeies (P. botulum, P. artificiosum, and P. sand- 
vichi) with two retraetors and hooks absent, but all of these have adhesive papillae which 
this form laeks, making it distinet. This is left unnamed in keeping with our philosophy 
that species are populations and it is neeessary to have more than a single speeimen to 
produee a meaningful new speeies deseription. 


Themiste lagenformis Baird, 1868 


TIOFK Sta. JR 18-1; 16 spec. ; 12/26/63, £3024" 5, 48°L9" Es Lim; Nosy Bé: in bard clay and 
rock. 
Fort-Dauphin, Diecary coll., 1952, 2 spec. 


Within this genus these 18 worms with two retractor niuscles and short vill) belong 
to Group 2 (Stepnen & Komonns, 1972: 194). Having no hooks and short branehing 
villi they are very similar to 7. rohertsont, The inain distinetion seems to be the number 
of tentacular sterns and whether there are four or six. However, when the introvert is 
retracted, this ts very difficult to precisely aseertain. Also, the literature is not consistant 
and as StepHen & Epmonps (1972: 205) point out: * The speetes is not always casy to 
identify “. They then elaborate Turther on the problems. In Rice & Srrepnen (1970) 
where they redescribe T. hennahi, it is pointed out that three specialists looking at the 
saine worm saw four, five, and six main stems. This tdeutifieatiou is made with some 
reservation. 

These speeiniens range in trunk length from 4-15 mm. The nephridia whieh are as 
long as the trunk open a little posterior to the anus. The two retractor muscles originate 
in the posterior fifth of the trunk. 


Disrripurion, — Themiste lagenformis (previously 7. signifer) has been reported 
many times frou the Indo-West Pacific area including Madagasear. Single records from 
Argentina and West Afriea are the only ones from outside this area. 


Themiste lissa (Fisher, 1952) 


HOK Sta. 357B ; 2 spec. ; 7/29/04; 290117 5, 82002" F; 68 my Durban. 

These two completely retraeted tan specimens, {1 and 12 inin long, differ from the 
other herein reported members of this genus by having long, thin tubules coming off the 
eontraetile vessel, They have two retractor muscles, lack hooks, and three fixing museles 
are present. The anus is anterior to the nephridiopores. In Srepuen & Evmonns (1972 : 
194) there are six species in Groups 3 and 4 that are very similar (see also Rick & STEPHEN, 
1970: 36 where they come to a similar conelusion). Four of these were deseribed by 
W. WK. Fisuer and five came from the California eoast while the sixth is reported from 
Peru and Chile. 7. Rssa and 7. schinittti are separated from: the others because their 
nephridiopores are posterior to the anus, a eharaeter whose constaney is open to some 
question. For example, when Rieu & Srepuen (1970: 35) vedeseribed 7. hennahi, one 
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of the other four, they said “ nephridiopores open shghtly posteriorly to the anus”’, not 
anterior as in Stepuen & Epmonns (1972). The alleged differences between these species 
are subtle, but we will not deal with that issue herem. 


Distrisutron. —- This is the first report of this species sinee its original description 
from the intertidal zone of southern California, a rather striking extension of its range. 


Themiste minor (Ikeda, 190%) 
TIOKE Sta. 3701E; 1 spee. : 8/18/64. 24940" $, 35028" Fs 3847 m: Mozambique Chanel. 

This single, small speermen (5 nim trunk) has a whitish trunk with brown pigment 
towards the anterior end where it is also hosting a colony of endoproets. The introvert 
is withdrawn but hooks are present measuring 50-60 win in height. 

Internally there are two retractor muscles, the nephridia open slightly anterior to the 
anus, and there are short, unbranehed coutraetile vessel vill. 

According lo Srmpnen & Epmonns’ (1972: 194) sehenie, this worm belongs Lo Group 2 
aud within this groip ts similar to 7. lagenformis and T. huttoni. T. lagenformis is said 
to lack hooks and 7. futiont has branched contractile vessel villi, This latter distinetion 
is troublesome as it would appear possible for a voung 7. fulton’ to produee villi whieh 
begin as unbraneled structures, only later, as they merease in size to bifureate. This has 
been noted in Golfingia ecatharinae (Cutler, 1973). Phe small size of this worm makes 
it suspect, but this taxon seems most logieal for now. 


Disrrine tion, — Previous records of this species come from China, Japan, New Zealand, 
and the Tasman Sea then skip across the Indian Oeean to South and South West Africa. 
This specimen reinforces its presence in this corner of this ocean. 


Themiste robertsoni (Stephen & Robertson, 1952) 


TIOK Sta. Te Vega 72 LEE 4; 1 spec. : 10/19/63. OLl16" N, 103948’ FE; 1 in; Singapore beach, 
— India, N of Okan Point: 2 spee, 3/9/63 ; 22030 N, 69904" Ey 1m. — JR-24A; 1 spee. ; 
1/4/64 + 13924" S, 48017’ Es Luis Nosy Bé; mud flat. — JR 38-1; 9 spec. ; 1/20/64 ; 13°24’ S, 
48918" Es tans Nosy Bé; roek and coral, 


Tuléar, coll. Lecenprn, 1964, 8 spec. 


These 21 wornis ranging in size [rom 4-30 mm are also in Stepnen & Epsaonps’ 
Group 2 (1972: 194). The absenee of hooks, the blue area towards the introvert tip, and 
tentacular arrangement help plaee them in this taxon whieh ts very similar to 7. /agenformis. 
The introvert is less than half the trunk length and numerous short vill can be seen. The 
anus and nephridiopores are al nearly the same level. This group does look different than 
those we've called 7. lugenformis, but sometimes the decisions are uncomfortably subjec- 
tive. It is hoped that some revisionary work in this genus will be fortheoming soon. 
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Distriputron. — This speeies has been known from only Zanzibar and South Africa, 
so these reeords from Madagasear, India, and Singapore are a major northerly and easterly 
extension of its known range making it a member of the Indo-West Paeifie shallow water 
fauna. 


Aspidosiphon (Aspidosiphon) zinni Cutler, 1967 


TOE Sta. 371E ; 5 spec. ; 8/19/64 ; 240467 5, 35°20’ IZ; 132 m; Mozambique Channel. 


All of these small (3-5 mm), slender and transparent worms had their introverts with- 
drawn but small, seattered, single-pointed hooks eould be found and in other ways they 
mateh this species. Their general shape and size is similar to Golfingia minula but the 
“ flat’? anterior end with its granular anal shield is distinctive. 


Distripution. — The only other published records of this species are on the conti- 
nental slope and rise off the Atlantie eoast of the United States and Bermuda between 
1 100-3 000 m. There are unpublished reeords from elsewhere in the Atlantie Ocean (north 
and south) but these are the first reeord for the Indian Ocean. 


Aspidosiphon (Aspidosiphon) elegans (Chamisso & Eysenhardt, 1821) 


IIOF Sta. fA 39; 2 spee. ; 1/12/64; 27916’ N, 33947’ E; 2m; Red Sea. — ITA 67-40; 3 spec. ; 
7/10/67 ; 7921 S, 72928’ FE; 1m; Diego Gareia. — B-3; 1 spec. ; 2/9/63 ; 12900! 5, 96°50" E ; 
Lm; Cocos-Keclmg Islands, reef. 

New Hebrides, Sta. 988; 9 spec. coll. ve GauitanpeE, 


These fifteen speeimens were easily referable to this species, with them large spines 
covering most of the introvert proximal to the hooked region. These dark brown spines 
show eonsiderable variation in number, size, and density along the introvert which showed 
an interesting coorelation with hook sharpness. Those speeimens with sharply pointed 
hooks have a dense population of spmes whereas when fewer spines are present, the hooks 
have a duller apex. In addition, on any single worm, the larger spines were found on the 
dorsal side of the introvert and these were also more sharply bent towards the posterior end 
of the organism. Those en the ventral side tend to be smaller and less bent. It was 
also observed that the smaller the spine, the straighter it was. In the rest of their morpho- 
logy, these specimens nieely mateh the description given in Srerpuen & Epmonns (1972: 
235). The trunk length ranges from 10-58 mim. The size of the dark platelets on the anal 
shield is quite variable. 


Disrrinution. — This species has been found from the Red S5ea dowu the coast of 
East Afriea to Mozambique and Mauritius. It then oecurs in Malaya, Japan, and several 
West Pacific Islands. A single report from Florida of a single, dessicated speeiinen (WESEN- 
penc-LuNnp, 1954) does not fit this apparently Indo-West Pacifie shallow water form 
herein reported for the first time from the ecntral and eastern Indian Ocean. 
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Aspidosiphon (Aspidosiphon) exhaustus Sluiter, 1912 


IIOE Sta. 206A ; 2 spec. ; 14/15/63 ; 20921" N, 69°58" E; 7am; Arabian Sea, NW Bombay: — 
358A; 5 spec. ; 7/30/64 ; 29919’ S, 32900’ 'B: 366 m ; Durban, — 370H; 3 spec. ; 8/18/64; 
24940’ S, 35 5028" E : ; 347m; : Mozambique Chance — 390E ; 2 spec. ; 9/8/64 ; * goqn’ 5, "31038 ie 
350 m ; Durban, — 408D ; 1 spec. ; 10/15/64 ; 16°42’ S, 43019’ E; 225m; NW of Majunga, 
Madagascar. 

Tuléar BT Sta. 62, 4 spec. 


These 17 spectmens with single pointed hooks (varying in size from 13 ym in a 2 min 
worm to 35 um in a 28 mm worn), followed by a region of straight spines, are referable 
to this specics. The anal shield is medium to dark brown, with well defined margins, short 
grooves dorsally and granular region veutrally. The caudal shield is less pigmented but 
usually well defined and bears about 20-25 radiating grooves. ' 

The introvert is longer than the trunk. The nephridia open at the level of the anus, 
are attached from 50-100 % of their length, and the spindle musele is attached posteriorly. 
The retractor musele appears as a single manele with two roots, or as two muscles which 
fuse. One worm from Sta. 206A has a retraetor musele which is a single musele near its 
insertion at the head, then divides into two, but fuses into one again, then splits into two 
roots where it originates at the posterior end. Gisss (1973) discussed a related case of 
splitting and fusing in detail for Golfingia rimicola. A rectal caecum is present. 

Most of these came from seaphopod shells but those from Sta. 62 were living in gastro- 
pod shells. One from 206A has a small commensal bivalve molluse attached by byssal 
threads to its posterior end. The three worms from Sta. 370I1 are less than 2 inm long 
birt seem to fit into this group with some reservations. The Tuléar worms (Sta. 62) also 
differ from the rest (gastropod shells, shallow depth, anal shield differences) and may repre- 
sent a subspecies or an ecological variety ; 1t is also placed here with some reservations, 


Distrisution. —- These records are a valuable addition to a rather peculiar pattern. 
There are two reports from northwestern Africa (Congo and Moroceo), one from south 
eastern Australia, one from the Gulf of Tonkin/ Indo-China, and one from Isle de Paocua 
in the southern Pacific Ocean. These being the first from the western Indian Ocean suggests 
the possibility of a widespread deeper water (approximately 50-750 m) member of this 
genus which is absent from either side of the Americas. 


Aspidosiphon (Aspidosiphon) jukesii Baird, 1873 


IfOE Sta. JR 22-5; 1 spec. ; 1/2/64 ; 13924’ 5S, 48°13’ E; 1m; Nosy Bé; volcanic rock. — JR 
32-10 ; 2 spec. ; 1/14/64 ; 13°34’ §, 48918’ I. ; 1m; Nosy Bé; mud/sand and rock. — JR 33-2 ; 
1 Spec. 5 1/15/64 s 13°26' S, 48°23’ EB; 1m; Nosy Bé; dead coral. — JR 38- 1; 11 spec. ; 1/20/64 ; 
13024! S, 48918’ EF; 1 m; Nosy Be ; rock and coral. — 270A ; 1 spec. ; 12/4/63: 22007! N 
59°48 E ; 06m; Galt of Gna — 371F ; 1 spec. ; 8/18/64 ; 24046! oF 35018" E : 110 m; South 
Mozambique. — 372L ; 14 spec. ; 8/19/64; 25907’ S, 34934’ EF; 112 m; South local que. —- 
372M ; 2 spec. ; 8/19/64; 25903’ S, 34931 E.; 55m; South Mozambique. —— 372P ; 5 spec. ; 
8/24/64 ; 25°57’ S, 33°02’ E; 37m; South Mozambique. — 372Q ; 2 spec. ; 8/22/64 ; 25957’ S, 


1, 9 
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33°02’ E ; 42m; South Mozambique. — 3905 ; 226 spee. ; 9/9/64 ; 29935’ 5, 31942’ E; 138m; 


Durban. 

Nosy Bé RP Sta. 6, 1 spee. 

Tuléar BT Sta. : Many, free iu gastropod shells or assoeiated with free living eorals (/leteropsammia 
michelini, Heterocyathus aequicostatus) alive or dead. In sediments from eoarse sands to very 
fine sands generally. 


Moorea BT Sta. 32, 4 spee. 


Many of these 503 specimens had inhabited gastropod shells and solitary corals while 
alive and therefore, aceurate measurements were tinpossible to obtain, but the largest 
worms are between 15 and 20 mm, very few over 10 nim, many around 5 mm, and a few 
about 1.5-21mm. Ther internal anatomy closely fit that presented in Stepuen & Epmonps 
(1972 : 228). Of partieular interest is a statement they make which supports my argument 
for not using the condition of the longitudinal musculature as a generic character : “ Longi- 
tudinal museles continuous exeept anteriorly where they tend to split.” 

On the same page they state : “ ... earries about 40 rows of single-pointed hooks ” 
and their key to this taxon is similarly construeted. However, in Rice & STEPUEN’s 
(1970) redescription of the type (wherein they submerged the better known Juimor synonym 
of A. corallicola Shuiter) they say the hook has a “ secondary terminal point ” as have other 
authors. Currer (1965) uotes : “ The seeondary tooth on the hook ts quite vartable tu 
size but usually present’. After examining many hooks from different sized worms, we 
propose the following : A seeondary point on the hook is analogous to a grey hair. [t 
usually develops only tu mature individuals and at different ages (some prematurely, 
others very late), but il is not present in young forms. The liming and degree of expression 
is variable but age (size) related and not uuiformly present within a large population made 
up of different ages and races. 

A second set of observations, on the nature of the anal shield, led to the following 
conclusions : The appearanee of this strneture ehanges with age also. We have identi- 
fied three “‘ stages’ in this sequence. Stage 1 — distinet longitudinal grooves dorsally 
aud a ventral area of spine-hke proeesscs. Stage 2 — the longitudinal grooves become 
more restricted to the dorsal margin, there ts a eentral region of irregular reetangles with 
occasional suggestions of transverse ridges and grooves, and a narrow ventral zone of 
spines. Stage 3 —- only remnants of grooves on the dorsal edge, a narrow strip of spines 
ventrally, and most of the surfaee eovered with granules or rectangles. These are genera- 
lizations, but as such hold true most of the time. The idea that these are fixed and unchan- 
ging strivetures is fallacious. 


Distnisution. — These records, together with earher ones from Madagasear, Zanzibar, 
Gulf of Manaar, Ceylon, and Malaya support its membership tu the Indian Ocean shallow 
water fauna. It is the seeond most common species in these colleetions. 


Aspidosiphon (Aspidosiphon) kovaleskii Murina, 1964 


IIOE Sta. 3913 ; 3 spee. ; 9/9/64 ; 29921’ S, 31935’ IE; 57 m; Durban. — 392K; 4 spee. ; 9/10/64 ; 
29019’ S, 31926" EF; 38m; Durban. — 394B; 1 spee. ; 9/25/64; 29°27’ S, 31031’ E: 70m; 
Durban. — 453; 5 spee.; 12/17/64; 11°11’ N, 51914’ Es 48m; Somalia-Gulf of Aden. 
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These 13 specimens range in size from 3-18 inm. The introvert carries scattered, 
single-pomted hooks about 20-25 um tall. The anal shield is grooved and has spines along 
the ventral margin. Llowever, in the smaller (3-4 mm) specimens this same area has 
granular units which evidently continue to grow and heeome spime-like struetures. The 
borders are quite distinet. Internally the gut is attached posteriorly by a spindle musele. 
The two roots of the retractor musele have their origins from the posterior end of the triuk 
and the nephridiopores open at the same level as the anus. At least one of the speeimens 
was tnhabiting an empty scaphopod shell as were the holotypes. 


Distrinution. -— Previous records of this species are from the Agean, Adriatie and Red 
Seas and the Gulf of Aden. These speeimens Trom the western edge of the Indian Ocean 
are a major southerly expansion of this range. 


Aspidosiphon (Aspidosiphon) venabulus Selenka, de Man & Bulow, [883 


Tuléar BT Sta. : D1, 2 spee.; D2, 2; D9, 4: 365, 4. 606, 1. 652, bs 813.5. In very fine sands 
and silts, more frequently in lagoonal bottoms. 


These 17 specimens lacking hooks, with a single retractor musele, and a dark anal 
shicld are easily referable to this species. The anal shicld is granular in some and eoarser 
in others with reduced spines or large, pointed, wart-like units on the edge and with a grooved 
appearanee im most. The nephridia are about as long as the trunk, attached for 2/3 their 
length, and open posterior to the anus. A single fixing musele is present and the spindle 
muscle is attaehed posteriorly. The two roots of the retraetor musele origmate at the 
posterior end of the trunk. These specimens are between 5 and 15 mn long, some from 
gastropods and others were not coiled, having tnhabited some other shelter. 


Distrinution, —- All five of the previous records of this species are from West African 
waters. These Madagasear worms are then the first reeord from the Indian Ocean. 


Aspidosiphon (Aspidosiphon) thomassini n. sp. 


HOE Sta. HA 67-40; | spec. ; 7/10/67 ; 7921 e 72028' I: Lm; Diego Garcia. 

Nosy Bé BT Sta. : 553, L spec. ; 554, 1; 556, 1. Enhalus acorotdes seagrass heds. 

Tuléar BT Sta. : 196 speeimens collected in 53 ee most frequently in the medium sands and 
fine sands with no more 10 % of silt, and more commonly on the bottom of the reef pools, 
in the seagrass beds and the bottoms of enclosed lagoons and of the lagoon, tn the reef area 
but also in the terrigenous littoral seagrass heds. 


Moorea BT Sta. : 19, 6 spec. ; 27, 20; 29, 13. 


One of the inore distinguishing characteristics of this species is that the introvert 
is not at the typieal 90 degree angle from the trunk but rather eomes off at less than 60 
degrees, usually at 40-45 degrees, from the main axis of the trunk. This introvert is from 
2-4 times the trunk length. The trunk length varies in this population from 4.5-7 mm 


Fic, 13. — Aspidosiphon thomassini nu. sp. Whole animal. (Scale = 1mm.) 


Fig. 14. — Aspidosiphon thomassini n. sp. Anal shield ; A, well defined ; B, poorly defined. 
(Seale = 1 mm.) 
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and in diameter from a little less than 1 mm to 3 mm while the introvert diameter measures 
0.5-1 mm (fig. 13). The eolor of the preserved material ranges from a reddish brown to 
an off-white, most being a light reddish tan. No worins in this eolleetion have their intro- 
verts completely extended so the nature of the tentaeles eannot be eommented on. Hooks 
were not observed. 

The anal shield is often poorly defined and quite variable (fig. 13, 14). 1n those where 
it is well developed, the ehitinoid plates are randomly plaeed and low in profile, sometimes 
gathered into longitudinal and possibly in transverse rows forming low ridges with inter- 
vening furrows. The average diameter of the platelets deereases towards the edge of the 
shield. The posterior dorsal margin is distinet often, but not outstanding. At the other 
end of the variation are shields made up of only a few seatlered platelets disbursed in a 
rough, slightly grooved epidermis with no elear borders. Most animals exhibit something 
intermediate to these two extremes. The eaudal end of the animal is essentially without 
a shield but may show a ringed appearance and be somewhat more rough or rugose. In 
a few larger individnals a vague suggestion of radiating grooves is apparent. No skin 
papillae are visible, but scattered flattened skin glands (as in Siphonosoma) may be present. 
The trunk surface is generally smooth, but under magnifieation often has a reticulate 
surfaee with faint annular and longitudinal grooves giving a vague Sipunculus-like appea- 
rance. This eondition is more obvious in the darker eolored individuals and may be due 
to a preservation teehnique. 

Internally the single-lobed nephridia are attaehed for almost their entire length and 
open slightly posterior to the anus. These are about 1/2 the trunk length and the attach- 
ment membrane eonnective tissue may not be continuous along its entire length, but rather 
may be atlaehed at intervals along the way. A single fixing muscle near the junetion of 
the intestine and reetum may be present, and the spindle musele is attaehed posteriorly. 
The reetum has a diameter that is less than the intestine and laeks a eaceum. The retraetor 
iusele eomes from two origins, probably best described as a single retraetor with two 
roots although it eould be interpreted as two retraetors that fuse. This latter is probably 
the ease from what we know about the development of these organisms. llowever, to be 
consistant with the literature of this genus, it might be best to say a single retraetor with 
two roots. These roots originate near, but not at, the posterior end of the trunk in a normal 
fashion. 

In this subgenus there are two speeies that have been deseribed as having one retraetor 
with two roots, a posteriorly attached spindle musele, and without hooks. It differs from 
both of these, that is A. albus and A. venabulus, in the angle at whieh the introvert eomes 
off (40-45°) and also the nature of the shields whieh is quite different than both those two 
speeies. 

The name is in honor of Dr. Bernard A. Tnomassin who eolleeted all but one of these 
speeimens plus many others in this report as part of his studies on the biology of eoral 
reefs. 


The type material has been deposited in the Muséum national d’Histoire naturelle, Paris. 
Holotype : Cat. n° AH-406; BT Sta. 452; “‘ devant Jabo., llo-Ilo, seagrass bed’. Paratypes : 
Cat. n° AH-407; BT Sta. 419; ‘‘ Récif de Songoritelo ” ; Cat. n° AH-408 ; BT Sta. 136 ; “‘ Grand 
Réaf”’, Tuléar. 


= SOTA ee. 


Aspidosiphon (Paraspidosiphon) angulatus (Ikeda, 1904) 


Moorea BT Sta. 27, L8 spec. 
Tuléar BT Sta. 675, | spec. seagrass bed on reef flat, 


These 19 speetmens with untdentate hooks (15-25 pin high) and retraetor musele ori- 
gins in the third quartcr of the trunk range in size from 3-27 mi (most Jess than 10 mm). 
The hooks are colorless and there is some variability in the angle at whieli the points are 
bent. The introvert is longer than the trunk. The anal shield has fewer than LO longitu- 
dinal grooves dorsally whieh run into a eonipaet ceutral area and then become more diffuse 
and granular ventrally, The borders of this shield are not sharp as the hardened papillae 
become seattered and gradually deerease in size to merge with the trunk papillae. The 
eaudal shield has about 25-30 radiating grooves. The transparent to off-white trunk 
usually allows the longitudinal muscle bands to be seen from the outside. These are not 
strongly developed even in the larger worms and as Stepuun & Ensonns (1972: 241) 
point out, “ longitudinal museles incompletely divided into frequently anastomosing 
bundles. ” 

The nephridia are about half as long as the trunk, attached for half to two thirds their 
length aud open just posterior to the anus. No eaecum was seen on the short reetum. 
The contractile vessel is simple and a strong spindle musele anchors both ends of the gut 
coil, Most of these speeimens were uncoiled, one larger one had lived in a seaphopod shell 
and only one had clearly inhabited a gastropod shell. 


Disrraipution. — The two existing records for this speeies are from the West Caroline 
Islands and Japan. The speetmen from Sta. 678 represents the first Indian Ocean report 
for this form which appears to be another member of the Indo-West Pacific shallow water 
fauna. 


Aspidosiphon (Paraspidosiphon) klunzingeri (Sclenka, de Man & Bulow, [883) 


IIOK Sta. 165; 1 spec. ; 8/3/63; 21902’ N, 157941" W; 48 m; Molokai, Hawaii. 
9/9/64 ; 29°35’ S, 31942’ EF; 138m; Durban. 

Tuléar BT Sta. : 18, 1 spec. ; 257, 1; 615, 2 5 637, 1 5 650, 4. 

Fort-Dauphin, Decary colf., 1932, 1 spee. 


3908 , 3 spec. ; 


These 16 speermens were diflicult to assign to this taxon. The alleged differences 
between A. cumingit aud A. klunzingert ave not eleareut and the Itlerature over the years 
has several inconsistaneies. According to Srepuen & Epmonps (1972) A. cumingit has 
a rectal caeeum and contractile vessel villi while A. klunzingeri does not. Also A. cumingii 
has 27-38 longitudinal musele bands while A. klunzingeri has 38. However, earlier authors 
have reported contrary data and/or opinions, and the choice of this name for these orga- 
nisms is somewhat arbitrary. [It is hoped that a eareful analysis of this complex ean be 
made in the future (see also Curter, 1977). 
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Most of the worms are around 10-15 mm but range in trunk length up to 40 min. 
Siugle-pointed hooks, measuring up to 70 wm in the largest worm, are arranged in rows 
but are seattered more proximally. The dark brown anal shield has about 12 short grooves 
dorsally whieh degenerate to the eoarse granular veutral region. ‘The eaudal shield has 
more grooves but otherwise is similar to the anal shield. 

Internally the pair of retraetor museles originate at the eaudal shield and a spiudle 
muscle anehors the gut coil at both ends. A reetal eaeeum is present. The nephridia are 
variable in position and attaehment. In the 40 mm worm from Sta. 16, one nephridium 
is mueh shorter than the other and had a sceondary lobe. This is considered to be an ano- 
nioly. 

There are three specimens from Anton Bruun Sta. 3908 whieh might be this speeies 
but their small size (4-6 mm) and our uneerlainty eaused us to refram from making a posi- 
live identifieation. 


Distaapution. —- Exeept for one report from Durban, these are the first reeords from 
the southwestern Indian Oeean. It has been found in the northeru and western part as 
well as the Red Sea, Funafuti, and the Great Barricr Leef. The Hawai reeord is a new 
eastward extension. It has also been found on both sides of tropical Atlantie Oeean but 
not vet from the Eastern Paerfie. 


Aspidosiphon (Paraspidosiphon) spesulator (Scleuka, 1885) 


HOKE “ Te Vega” Sta. 45; 1 spec. — Sta. 45-425 spec. 9/10/63 ; 6° 12! N. 155937! E ; 32m; Bou- 


gainville Island, Solomons. — Sta. 45-8; 11 spee. 9/10/63 ; 6012’ N, 155930’ IE; 2m; Bougain- 
ville Island, Solomous. — Sta. 82 LIL 10; 11/06/63 ; 9926" N, 97°54’ I; | am; Thailand. 
Tuléar PG Sta. 44; 1 spee. outer boulder recf tract. — BT Sta. : 154, 1 spee. : 240, 1 spec. ; 270, 


1 spee.; in coarse aud gravely sands. 


he trunk length of these 22 worms range from 3-27 nm. The body wall is trans- 
parent exeept near the Lwo ends in larger ones where it becomes thiek and rough, leathery, 
almost corky looking. The granular or warty, uugrooved, smooth anal shield ts gold to 
dark brown with moderately distinet borders, while the eaudal shield is very indistinet 
aud weakly eltinized. 

The introvert, whieh is about as long as the trunk, bears rows of bidentate hooks 
but also has seattered unidentate hooks more proximally. The orientation of the hook 
on the shde eould make it appear as a tetrahedrou with a less sharply bent point as stated 
in Stepuen & Epmonns (1972). In their key to this taxon (p. 239) it is nceessary to assume 
this speeies has only bidentate hooks. 

Iiterually the anastomosing longitudinal muscle bands number around 24 or less. 
The two roots of the retraetor musele originate uear the eaudal shield and a strong spindle 
niusele anchors both ends of the gut eoil. A reetal eaeeum is present and the wing muscles 
are well developed. The short nephridia are partially attaehed aud open at or just posterior 
to the level of the anus. 
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Distrripution. — The two previous reeords for this speeics are from Cape Verde Islands 
aud the Gulf of Guinea, :o these Madagascar, Thailand, and Solomon Island worms repre- 
sent a remarkable extension of th: range in the western Indian and Pacific Oeeans. 


Aspidosiphon (Paraspidosiphon) steenstrupi Diesing, 1859 


HOKE Sta. 407 1; 9 spec.; 19/14/64; 17°19° S, 43014" E; 58m; NW Majunga, Madagascar. — 
B-3, 3 spec. ; 2/9/63; 129007 5, 96°50’ E ; 4 m; Coeos-Kecling Islands ; rect. — B-5; 2 spec. ; 
1/24/63 ; 12°00° 5S, 96959! I); Lm; Cocos-Kecling Islands ; lagoon. 


These are 14 representations of this wide spread species with double-pointed hooks 
and two retractor muscles originating in front of the caudal shield. The tightly paeked 
rows of hooks have the small tubular papillae between them. The dark anal shield is 
granular or warty and may have ehalky deposits on it. The ill-defined caudal shield has 
vague grooves on it. 


Distrisution. — This speeies oceurs in the Caribbean from Cuba to Brazil; Cape 
Verde Islands, South Africa, Red Sea, Mauritius, and several other Indian Ocean locations 
through Indonesia to Japan, Australia, and several West Pacific Islands. In other words, 
this is a eireumtropieal species except for the castern Pacifie. 


Aspidosiphon (Paraspidosiphon) truncatus [Xeferstein, 1867 


IIOE Sta. EC 21; 3 spee. ; 8/22/64 ; 25°57’ 5, 33°02’ E; 1m; Inhaca Islands ; rock. 


These three worms range in truuk length from 7-18 mm and bear eolorless, single- 
pointed hooks 25-35 um high in rows. The medium brown anal shield has distinet borders 
and has anastomosing grooves dorsally, beeoming granular, with an area of cone-shaped 
spikes around where the introvert protrudes. The caudal shield is grooved and similar 
in eolor to the trunk which is thick walled. The pair of retractor muscles run the length 
of the body and the nephridia open at the level of the anus. 


Disrrinution. — The kuown range of this species has some peculiar gaps in it. [t 
has been reeorded in the Caribbean but not off West Africa. It oecurs in the Red Sea, 
several places along the eastern African coast and Madagascar, then appears in Japan 
and the Sunday and Loyalty Islands. This collection from Mozambique fits in with a 
species whieh seems to inhabit only the western margins of three Oeeans. 


Aspidosiphon (Paraspidosiphon) ochrus n. sp. 


TOE Sta. 407 1; 4 spec. ; 10/14/64 ; 17°19’ S, 43914" E ; 58 m NW of Majunga, Madagascar ; coral. 
— B-5; 2 spec. ; 1/24/63; 12°00’ 5, 96°50’ E; 1 m; Cocos-Keeling Islands ; lagoon. — 45-4 ; 
5 spec. ; 9/10/63 ; 6912’ 5, 155937’ E; 32m; Bougainville Island, Solomons; coral. — HA 
67-32 ; 2 spec. ; 8/5/67 ; 7°21’ S, 72028’ E; 1m; Diego Garcia. 

Tuléar PG Sta. 4; 1 spec. ; boulder reef tract. 
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This form has the typical Aspidosiphon appearance. The trunk size ranges from 
9-20 mm in length and 1.5-5 mm in diameter. The introvert is approximately the same 
length as the trunk, perhaps slightly longer in some. At the tip are normal, small aspido- 
siphonid tentaeles. Double-pointed hooks, arranged in 20-40 rings, are present. This 
area is usually followed by a more proximal region of seattered hooks. The height of the 
hooks in rings ranges from 36-50 wm. On some individuals, proximal to the hooked areca, 
the introvert exhibits darkly pigmented bands or regions similar to some Phascolosoma. 
Between the rows of hooks one can find tubular cylindrical papillae approximately the 
same height as the hooks. No other papillae are seen on the introvert nor are there obvious 
papillae on the trunk (fig. 15). 

The anal shield (fig. 16) is a striking creamy tan and paler than the surrounding brown 
trunk and with distinet, sharp boundaries. The shield is eomposed of uniform, densely- 
packed, wart-like units similar to A. steenstrupt. The eaudal shield is much less distinet 
having ill-defined borders and being only slightly darker hrown in color and thiekened 
epidermis with radiating grooves. In a few specimens the ecntral region of the posterior 


ic. 45. — Aspidosiphon ochrus n. sp. : A, whole animal (seale = 3 mm); B, hook (scale = 20 um). 
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Fie. 16. — Aspidosiphon ochrus ne sp. Anal shield. 


end of the trunk was withdrawn or sucked m forming a small depression. It gives the 
appearanee of a ealloused epidermis rather than a ehitinous or ealeareous structure (fig. 17). 

Internally the intestine is anehored posteriorly by the spindle niusele. The rectum 
is fastened near the anus by a normal wing musele ; no eaeeum was observed. The nephridia 
are straight, abont one half as long as the trunk, and are attached for most of their length 
to the body wall. The nephridiopores are slightly posterior to the anus. The pair of 
retractor museles originate near the posterior end from broad bases spaning 5-8 longitu- 
dinal musele bands, aud are fused into a single musele for about one half their length. The 
25-30 longitudinal musele bands auastomose frequently. 

This new speeies with double-pointed hooks and two retraetor museles is elosely rela- 
ted to A. steenstrupi. The most obvious distinetion is the mueh paler anal shield. The 
name of this speeies 1s Greek for pale or light colored. The retraetor museles originate closer 
to the posterior end, there are more longitudinal musele bands, and the nephridia are atta- 
ehed more completely. 

The type material has been deposited in the Muséum national d’Histoire naturelle, Paris. 


Holotype : Cat. n® ALL-404; “* Anton Bruun ” Sta. 407 [; NW Majunga, Madagasear. Paratypes : 
Cat. n° AH-405; “Te Vega” Sta. 45-4; Bougainville Island. 
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Fie. 17. — -lspidostphon ochrus nu, sp. Caudal shield : A, contracted state ; B, relaxed state. 
(Seale = 1 mm.) 
Lithacrosiphon eristatus (Sluiter, 1902) 


HIOE Sta, 45-4; | spec. , 9/10/63 ; 6012" 5, 155937" E ; 32 m ; Bougainville Island, Solomons ; coral. 


This 20 < 2 mm worm has its introvert eompletely withdrawn but both bidentate 
and unidentate hooks were observed. The nephridia are about 70 % of the trunk length 
and the anal shield 1s grooved. This species and related forms were diseussed at length 
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in a reeent review paper (Cutter & Jurczax, 1975) where it was redeseribed and now 
ineludes L. alliconus, L. gurjanovae, L. indicus and L. odhnert as junior synonyms. 


Disrrisutrion. — This western Pacifie reeord fits in with the known distribution 
pattern of this species whieh is somewhat unique. It is known from Brazil, the Caribbean, 
west coast of Panama, Hawaii, Gilbert Islands, Siapan, Timor, and Malaya but no further 
into the Indian Oecan ; a western Atlantie and Paerfie Oeean tropieal species. 


Lithacrosiphon maldivensis Shipley, 1902 


IIOE Sta. 407 1; 6 spec.; 10/14/64; 17919’ 5, 43914’ E; 58m; NW of Majunga, Madagascar ; 
coral. — B-3; 2 spcee.; 2/9/63; 12°00° 5, 96950' E; 1m; Cocos-Kecling Islands ; recf. — 
B-5; 1 spee. ; 1/24/63 ; 12000’ 5, 96950’ E.; 1 m; Cocos-Kecling Islands ; lagoon. 


Only four of these have complete trunks and their length varies from 10-15 mm. Some 
of the others were apparently larger but this eannot be determined. All of these show 
the ungrooved, smooth, slightly granular anal shield charaeteristie of this speeies. Seven 
of these animals have been previously reported in Cutter & JurezaK (1975) where this 
genus was reviewed. The six worms from Sta. 407 I show an interesting transition from 
the smallest, whose anal shield has Just a small dot of ealeareous material on its tip, through 
intermediate size to large, whieh has a tall, smooth, cone-shaped mass of white material 
to the largest where this has itself heeome overgrown with other organisms, giving an irre- 
gular shape to it. Huenes (1974) provides a detailed deseription of this species. 


Distripution. — These reeords from both sides of the Indian Ocean supplement the 
previous Indo-West Paeifie reeords from the Red Sea, Maldive Islands, Saipan, and Gilbert 
Islands. 


Cloeosiphon aspergillus (Quatrefages, 1865) 


HOE Sta. 407 1; 3 spec.; 10/14/64; 17919’ 5, 43014’ E; 58m; NW of Majunga, Madagascar ; 
coral, — B-5; 1 spec. ; 1/24/63 ; 13°00’ S, 96°50’ EZ; 1m; Cocos-Keeling Islands ; lagoon. — 
JR-18; 1 spec. ; 12/80/63 ; 13°31" S, 48020‘ E ; 4m; Nosy Bé. — 82 LIF 10; 4 spec. ; 11/6/63 ; 
9026’ N, 97954’ E; 1m; Thailand. — 87 LH 17; 3 spec. ; 11/15/63 ; 7940’ N, 98048’ E; 1m; 
Thailand. 

Tuléar PG Sta. : Many specimens (380) collected in the rocky substrate on the outer boulder tracts. 


These 420 worms of this well known and distinetive speeies vary in trunk length from 
10-82 mm. The unique anal shield makes it possible to easily identify this species even 
when only an ineomplete speeimen is collected, whieh is true for many of these. It is 
only found in eoral and is sometimes damaged in the extraetion process, 


Distripution. — This spceies has been reported numerous times from throughout the 
Indo-West Pacifie shallow water region. 
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Centrosiphon sp. 


Tuléar BT Sta. : 222, 1 spec. ; 436, 1; 822, 1; in fine to coarse sands, on the deep part of the outer 
reef slope, on the lagoonal bottoms, and in the littoral terrigenous seagrass bed. 


These unique worms seem to fit Surptey’s genus, but are not Centrosiphon herdmant 
(Shipley, 1903). His species had four retractors ; this has only a single pair, fused for 
most of their length and having their origins about a third of the distance from the anterior 


Fre. 18. — Centrosiphon sp. with introvert retracted. (Scale = 2 mm.) 
AS = anal shield; CS = caudal shield. 
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end of the trunk. The largest, light brown one from Sta, 436 has a trunk }0 % 2 miu aud 
the introvert, while withdrawn, is 1.5-2 times this length. The skin has faint transverse 
and longitudinal ines on its surface, The trunk of the smallest one, from Sta, 822, is 
4X 1 mmand transparent. There are dark hooks in 15-20 rows which are about 30-40 wm 
in height. Digitiform tentacles are present and number around 20. The worm from Sta. 
222 has a 5 mm trimk and an 8 mm introvert and is in poor condition. 

Internally the coiled gut is not anchored posteriorly by the spindle musele and a rectal 
caecum is present. The pair of short nephridia are attached to the body wall for about 
one half their length and open shghtly anterior to the anus. The contractile vessel is 
simple. 

The eharaeter which forees us to place these speciinens in this all but forgotten taxon 
(there have heen no reports since SuipLey’s original record over 70 years ago and his type 
material cannot be located) is the nature of the anal shield and the fact that the introvert 
protrudes through the center, Both shtelds consist of smooth, hardened, chitinoid material 
subdivided by narrow grooves or furrows. The 10 mm worm has about 34 grooves in the 
eaudal shield and 28 in the anal shield. These structures have distinet borders where 
they meet the trunk and both, while obviously flexible, have the general form of two broad 
cones fused at the large end (fig. 18). 


Phascolosoma (Satonus) pectinatum Keferstein, 1867 


Tuléar BT Sta. 124; L spec. outer boulder reef tract. 


This unique species with bilobed nephridia and spinclets on the base of the pale intro- 
vert hooks is represented by only a single worm whose trnnk is 22 min long. The longitu- 
dinal musele bands are not strong and anastomose [requently, the spindle muscle is not 
attached posteriorly, the retractor muscles ave rather thin, and the coelom is packed with 
sperm. 


Disrripution. — The known distribution of this species includes the Caribbean, Azores, 
Mauritius, Surinam, Tasman Sea, Kast China Sea, southern California and Panania in the 
eastern Pacific, so this is only the seeond record from the Indian Oeean of what may be an 
uncommon eireumtropical species. 


Phascolosoma (Phascolosoma) agassizii eferstei, L867 


TOE Sta, : KA 133 1 spec. ; 1/22/64; 11945’ S, 4291S’ FE; 1 m3; Grand Comore Island. HLA 67-40 ; 
2 spee.; 7/10/67, 7°21 5S, 72°28’ E; 1m; Diego Gareia. 


These three small specimens have trunks 8-14 mm long aud are thick skinned with 
papillae uniformly distributed over their surface. The hooks are about 50 wm high and 
notched on the concave side in a manner which sometimes almost gives the appearauce of 
a bidentate hook. There are 23 or 24 longitudinal musele bands, a posteriorly attached 
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spindle musele and the nephridia, whieh are about 2/3 attached, open just posterior to 
the anus. 


Distripution. — There are several reports from West Afriea and then around Cape 
Province, Durban, several Indian Oeean reeords, Indo-China, Australia, and then along 
the Paeifie eoast of the United States. It seems to be absent from the western Atlantie 
Oeean and Central Ameriean waters. 


Phascolosoma (Phascolosoma) albolineatum Baird, 1868 


HIOKE Sta. : HA 67-40; 20 spec. ; 7/10/67 ; 7921! S, 72028’ EF: 1m; Diego Garcia. — HA 67-46 ; 
6 spec. ; 7/18/67 ; 7922’ S, 72029" E, Lm; Diego Gareia. 


These 26 pale worms have trunks varying tm length from 11-48 mir and many have 
gametes in the eoclom. The introvert is about half the trunk length, carries dark red 
papillae proximally and bears rows of hooks with strongly bent points. The elear streak 
in these hooks varies in length, often being shorter than that illustrated in Srepukn & 
Epvmonps (1972: fig. 338A). Internally the nephridia open at the level of the anus, are 
a little less than half the trunk length and often attach for less than half their length, 
not three-fourths as earlier noted. 

The unique feature m this population ts the retraetor museles : there are two, three, 
and Tour muscles in different animals. The normal eondition is two pairs in which the 
dorsal musele is snialler and shorter than the ventrals and quiekly merge with the ventral 
musele on the same side. It ts apparent that this fusion beeomes complete on one or both 
sides in some worms with the resultant loss of a separate dorsal retraetor muscle. A sinilar 
situation was desertbed by Gisns (1973) in a population of Golfingia rimicola. This oeea- 
sional oecurrence of an anomolous condition does not necessitate the ereation of a new 
taxon. 


Disrripution. — The carher records from the Indian Ocean are from Natal and 
Amboma. It has also been reeorded from Java, Indo-China, Japan, and a few West Paei- 
fic Islands, so this reeord remforces its shallow water, Indo-West Paeifie charaeter. 


Phascolosoma (Phascolosoma) funafutiense (Fischer, 1914) 


IIOE Sta. : HA 67-40; 14 spee. ; 7/10/67 ; 7921’ 5, 72928’ FE; 1 m; Diego Garcia. 
MC Sta. : 11; 4 spec. ; 8/14/70; 11021’ N, 162922" B; 1 m; Eniwetok. — 13; 3 spec. ; 9/30/70 ; 
11921’ N, 162022’ E; 1m; Eniwetok. 


These pale speeimens seem to fit this uneommon speeies. The peeuhiar hook structure 
(Stepuen & Epmonps, 1972: fig. 37C) with the small toe-like plates at the posterior base 
are quite distinetive. These populations range mm trunk length from 11-70 min. The 
nephridia open at the level of the anus and are as long as the trunk. There are four retrae- 
tor museles. The dorsal pair originate 2/3 the distance to the posterior of the trunk and 
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the ventral pair originate 3/4 of the distance. This is further posterior than previously 
noted. 


Distripution. — The two previous reeords are from Funafuti and the Christmas 
P 

Islands, so this Diego Gareia reeord constitutes a westward extension into the Indian 

Ocean. 


Phascolosoma (Phascolosoma) nigrescens Keferstein, 1865 


HOE Sta. B-4; 1 spec. ; 2/7/63 ; 12°00’ S, 96°50" I. ; 4m; Cocos-Keeling Island ; tots — EC 213 
1 spec. ; 8/22/64 ; 25°57’ S, 33002’ E ; 1m; Inhaca island ; rock. — RU 271 & 152;2 & 4spec. 3 
11/22/64; 11040-47' S, 43°16" E; 2-3 m; Grand Conrore Island. — 18 A; 3 once 8/21/63 5 ; 
7035’ N, 98008’ EF; 74m; SW of Sumatra. — 47B; 2 spec. ; 4/5/63; 19°50! N, 92055! E; 
26m ; Bay of Bengal. — 372 i & D; 4 spec. ; Sas 29/64 5 25050! S, 34049’ EK; 19- 37 [ene South 
Mozambique. — 381 A&B; 2 spec. ; 8/19-2 2/64 33013! 5 43051! FE; 38-46 m; 5. of Mada- 
gasear. — 407 1; 1 spee.; 10/14/64 5 17°19’ 3, 43014! E;58m; NW Majunga, Madagascar. 
— 447, 449, 453 ; 10 spee.; 12/16/64; 100- 11011! N, 51015! E; 35-60 m; Somalia-Gulf of 
Aden, — HA 67-32 ; 7 spec. : 8/5/67 ; 7021! 5, 72028! E: 1m: Diego ee 

18 stations by J. Rupioe ; 98 spec. ; 12/19/63- 2/7/64 : ; approx. 13925’ 5, 48020 IF; 1-4 m; Nosy Bé, 
Madagascar. 

Nosy Bé BT Sta. : 560, 2 spec. ; Enhalus acoroides seagrass hed. 

Tuléar PG Sta. : 35, 1 spec. ; 39, 1; outer recf boulder tracts. — BT Sta. : 20 spec. im 14 sta. dis- 
trated on the reef slopes and flats. 

Fort-Dauphin, Dreary coll., 1932 : 6 spee. 


This widely distributed species is represented by 180 speeimens ranging in trunk length 
from 1.5-70 mm, most between 20 and 40 mm. Ina few of the very anvallest ones (2-3 mm) 
the bands or bundles of longitudinal muscles are extremely diflieult to discern. Stepnen & 
Epmonps (1972: 317) commenting about longitudimal musele bands in P. pactficum said, 
“4. exeept in very young speeimens where they may be continuons. So, it is possible 
that these have not developed yet. Rice (1973: 6) while deseribing the developmeut of 
P. agassizit says: “* The adult arrangement of longitudinal museles tmnto buudles of fibers 
is not discernable in the larva.’’ It seems logieal to assert that this important charaeter 
has not yet appeared in the 2 and 3 mm animals in our eoHeection. Therefore, if generic 
features are not visible at this stage, species eharacters are probably undeveloped also. 
In these very small worms the introvert is shorter than the trunk. These worms have the 
spindle musele attached posteriorly, nephridia which are about half attaehed and open 
at the same level as the anus. 

A final note about hook size and the elear streak. In Curzen (1965) this was diseussed 
and the conelusion was reached that the hook size was variable but not in direet proportion 
to trunk length (Currier, 1965: fig. 5). The size range of the speeimens analyzed was 
from 25-100 mm and hook height from 48-92 um. This recent eollcetion allowed us to 
extend that analysis to the lower size ranges (1.5-5 mm). This is shown in figure 19. The 
smaller animals elearly have smaller hooks (about 20-30 wm). It now looks as if the hook 
size inereases rapidly while the worm grows to 30 or 40 mm, levels off at a plateau around 
65-75 wm until the worm exeeeds 80 min, and then mereases to around 90 wm. This appa- 
rent seeond growth spurt in larger worms may be unreal. A most interesting contribution 
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has recently been made by Berrseu (1976) wherein he describes ontogenetic radular varia- 
tion in opisthobranchs and arrives at very similar conclusions from very similar data. 

The fixed, absolute character of the clear streak in these hooks is inaccurate. One 
can find on many worms, upon careful examination of a large number of hooks, at least 
a few in which there is a suggestion of a separation of a triangular area at the antcrior basal 
region, similar to that found in P. scolops. 


Distrinution. —— This is a common circumtropical shallow water species. These 
records firmly establish tts wide prescnee throughout the Indian Ocean. 
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Fic. 19. — Phascolosoma nigrescens. Relationship between trunk and hook size. Calculating a simple 
linear regression (Y = A + BX) from these data one finds a positive slope of 0.62. However, after. 
fitting several curves, the best fit (index of determination of 0.95) is a power function Y = A + X8, 


Phascclosoma (Phascolosoma) pacificum Kelerstcin, 1866 


IIOE Sta. : HA 67-32; 10 spee. ; 8/5/67; 7921 S, 72028" Ey 1m; Diego Gareia. — HA 67-40; 
4 spec. ; 7/10/67 : 7921'S, 72028’ E ; | im: Diego Garcia. — HA 67-48; 1 spee. ; 7/20/67 ; 7917'S, 
72028’ FE; 1 m; Diego Garcia. — UWA 67-52; L spee. ; 7/24/67 ; 7919'S, 72029’ EF, Lm; Diego 
Garcia. 

MG Sta. 11; 2 spec. ; 8/14/70: 11921’ N, 162022’ E: 1 om; Eniwetok, — 12; 1 spec. ; 8/28/70 ; 
11091’ N, 162092’ 2: 1m; Eniwetok. — 14; 1 spee. ; 9/30/70; 11921’ N, 162022’ E; lm; 
Eniwetok. 

Tuléar PG Sta. : 25 spec. collected in 8 stations on the outer, reef boulder tracts. — BT Sta. : 4 spec. 
sampled in 3 stations in the same biotope. 


41, 10 
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These 49 wornis, ranging in trunk length from 25-125 mm, show 35-40 longitudinal 
musele bands, the hook strueture, long attaehed nephridia, and strong spindle musele 
typical for this species. Most distinetive is the uniform distribution of large, cone-shaped 
papillae on the trunk (fig. 20). Our observations on the nephridial opening just anterior 
to the anus and the lack of a rectal caecum support those of Ipmonns (1956). One of 
our worms showed peeuhar orange swellings along the esophagus. Another one exhibits 
an interesting feature where some of the hooks are evidently worn down and the clear 
streak goes oul the top, suggesting that these were used for abrasion. Some of the larger 
hooks (105-125 wm) show a peeuliar bubble-like clear blob rismg up from the basal elear 
area and the triangular clear area varied in size (fig. 21). This variety eau be seen from 
a single worm iu the same row af hooks. 


Distuipurion. — Many reports of this speeies clearly show it to be a wide-spread 
member of the Indo-West Pacifie shallow water family but not as numerous as some other 
members of this genus. It has previously been found in Madagascar. A single report 
(Harper, 1975: 60) from 400-00 m is tnuscally deep for this speeies. 


Fic. 20. — Phascolosoma pacificum.  Papillae from mid trunk. 
(Scanning electron micrograph 100° x.) 
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Fig. 21. — Phascolosoma pacificum. Introvert hooks showing variation of internal structure. 
{Seale = 30 um.) 


Phascolosoma (Phascolosoma) perlucens Baird, 1863 


Tuléar PG Sta. : 37 spec. collected in 15 stations on the outer reef boulder tracts. 


These 37 worms are In varving states of wholeness so sizes could not be accurately 
determined. They ranged up to 45 mm but many had their trunks damaged during their 
extraction from the coral. The large, posteriorly directed, preanal papillae and pale truak 
make them easy to identify. Once again the supposedly characteristic triangular clear 
space in the hook varies in size and shape. This species was formerly known as P. denti- 
gerum. 


Distrisution. — This appears to be a circumtropical species but relatively uncommon 
in the Indian Ocean. It has heen previously reported from Madagascar. 


Phascolosoma (Phascolosoma) scolops Sclenka, de Man & Bulow, 1883 


lO" Sta. “Te Vega” 16; 2 spec. ; 8/3/63 ; 21902’ N, 157941 W; 48m; Maolkai, Hawaii. — 
“Te Vega” 92 LIL 20; 1 spec.; 11/18/63; 7° 46" N, 98921’ E; tm; Thailand. — [EC 21; 


r 


5 spee. 5 8/22/64; 25957’ S$, 38°02’ FE; 1m; Inhaca Island. — RU 242; 2 spec. ; 11/14/64 ; 
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4005’ 5, 39940’ TE. ; 1 m: Mombassa. - - 28A: 2 spec. : 3/27/63; 11952! N, 95°50’ FE; 62m; 
NE Nicobar Island. — 206A ; 44 spee. ; 11/15/63 ; 20033’ N, 70°09’ FE; 43m; NW of Bombay. 
— 269C; 11 spec. ; 12/3/63 ; 23935’ N, 58049’ E; 122m; Gulf of Oman. — 270A; 2 spec. ; 
12/4/63 ; 22007’ N, 59948’ E; 56m; Gulf of Oman. — 372C, P & Q; 8 spec. ; 8/19-22/64 ; 
25°57! 3, 33°00'-34050' E ; 22-42 m; South Mozambique. — 381B ; 8 spee. ; 8/27/64 ; 38°13" S, 
43°51’ Es 38m; S. of Madagascar. 400C 3 15 spec. ; 10/3/64; 20°00’ S, 35942’ EK; 62m; 
Beira, Mozambique. — 453, 456 ; 2 spee. ; 12/17/64 ; 11911-14’ N, 5198-14’ K ; 29-48 m ; Soma- 
hia. HA 67-32 & 67-40; 11 spee. ; 8/5/67 & 7/10/67 ; 7924’ S, 72928’ I; 1m: Diego Garcia. 

{2 stations by J. Rupuior ; 24 spee. ; 12/19/63-1/15/64 ; approx. 18925’ 5, 48°20’ E.; 1-15 m; Nosy 
Bé, Madagascar. 

Tuléar : PG Sta. : 30 spec. sampled in 10 sta. on the outer reef boulder tracts. — BT Sta. : 17 spec. 
collected in 9 stations in coarse sediments, more frequently on the outer reef boulder tracts 
and on the bottoms of the outer reef crecks and sometimes ou the outer recf slope. 

Fort-Dauphin, Decary coll., 1932 : 12 spec. 


This most conumon member of the genus is represented by 227 speeimens ranging in 
trunk length from 1.5-36 mm, most being around 10-15 mm and, therefore, generally smaller 
than P. nigrescens. [Tt also differs externally by having a paler overall eolor and redder 
papillae. The elear triangular spaec at the base of the hook is usually distinetive. The 
clear streak running down the hook from tts apex may vary somewhat in size and shape 
from hook to hook, not all being straight and of uniform width. The relationship between 
trunk and hook size seems to elosely parellel the pieture for P. nigrescens : the 2-5 mm 
worms having hooks about 20-30 wm high and then inereasing up to 50-70 um in a 25 mm 
worm. Inthe small ones e.g., those from Sta. 206A, the hooks are thin and pale, one 1.5 mm 
worm having only three rows of hooks. 

Most of these animals have an introvert 1.5-2 times the trunk length whieh often has 
reddish brown pigmented blotehes on a pale baekground. A few of the smallest worms 
(less than 5 mm) bear introverts a little shorter than the trunk. The nephridia are about 
half as long as the trunk or shorter in very young ones, open near the anus and are attaehed 
to the body wall for about half their length. A few of those from GaLeNnon’s (PG) stations 
resemble the subspecies mossambiciense having eurved dark lines in the hook. 


Distrreution. — This species is known from throughout the tropieal seas exeept for 
the eastern Paeific. The one station near Hawaii (“ Te Vega 167’) is therefore of interest. 
The other reeords reaflirm its widespread presenee in shallow water throughout the Indo 


Pacifie. 
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